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MATEMATHKA 


b. ©. ABEPBYX 
_ AJIWEBPAWYECKOE CTPOEHHE FPYNM BHYTPEHHUX FOMOJIOrMK 


(ITpedcmaéaexno akademuxom II. C. Anexcaxdpoeeim 7 XII 1958) 


B uacroatelt sameTke joKasblBaeTca, uTo epynna O* exympennux z2omo- 
Aoeutt (1,") Hu npu Kakom k ne codepocum anemenmoe nopsdKa p> 2. Paxru 


k 
rpymn ©” Obi BeruncwieHbt Tomo (7), a 2-KoMNOHeHTbI 9THx rpynm — Poxsu- 


‘ubIM (°). CneqopatembHO, ayireOpanueckoe crpoenne rpynn ©* tenepp noa- 
‘HOCTbIO M3BeCTHO JIA Bcex k. OHako ux oOpa3ylollve ompeyereHbl B HacTOA- 
tee BpeMA JIMib Wa R==0 (mod 4) u k= 4, 8, 12 (4). 

, “ M3 teopem Ilourparuna (°), Toma (?), Poxsmua (°) u pesyptrata HacToslelt 
3aMeCTKH HeMOCpeCTBeCHHO CJleyeT TakyKe, 4TO XapakTepucTuyeckHe uHCIa U 
BblueTb! IlontpsaruHa oOpa3yioT MOJIHYIO CHCTeMy BHYTPeHHe-rOoMOJIOrHyeCKUX 
VHBapvaHTos. Haye roBops, 06a mHoeoobpasua moeda u moAbKO mozda 
BHYMPeHHE 2OMONC2UUNbL, KO2ZOA UX KXapaKmepucmuuecKue uucha uU éeol4uemol 
coenadarom. 

Mbt 6OyjeM HcxOMTb H3 H380MOpdH3Ma O* = tre (Msoun), nN > Rh te 
Mso(m) — UpocrpaHcTsBo, moctpoeHHoe Tomom (*). Takum o6pa30m, 3aj\aua CBO- 
JUMTCA K W3yYeHHIO TOMOTOMMYeCKUX rpynml mpocrpancTBa Mso(m) B CTal\HoHap- 
HbIX Pa3viePHOCTAX, T. €. Pa3MePHOCTAX, MeHbLUHX 27. Hy2kayio Ham MHpopMa- 
MMO O TOMOTONMMYeCKHX rpymmax 9TOTO MpOCTpaHCTBa MbI TIOJTYYHM, W3yyad HX 
‘BJIMAHMe Ha Ppynmmbl KoroMovorui. 

CorjacHo o6uleH TeopHu HaTypaJIbHbIX cucTem IlocTHHKOBa, JIOCOMY OjHO- 
CBASHOMY MpocTpaHcTBy X MO)KHO CONMOCTaBHTb HeEKOTOPyIO MOCJIeqOBaTeJIbHOCTb 
{En} paccmoeHuii, COAMM KOTOPBIX ABJIAIOTCH NpoctpancTBa Ki (r,_(X), 2). Baspr 
Bn 3TAX paccOeHHH UMeIOT «MpemesIn, COBNALalOWMH (C TOUHOCTbIO JO cJla6oro 
roMOTOMMYeCKOrO THMa) C HCXOMHbIM MpoctpaHcTtBom X. IIpoctpaHcrBo paccwioe- 
Hua 6, (c 6a30H B, wu cnoem C, = K (tn(X), )) ABAHeETCH, B CBOW OUepelb, 
6a30H Bri, paccioeHHa Sn. 


* 


3 k 
PaccMoTpuM cieKTp rpyn KoroMosiornli Oasucubix npoctpaucts: H” (By; Zp)—> 
* 


“ k 
Bee (Bs Ze) 31> H(Best Zp) = H (X; Zp). Kommosiitvio TOMOMOp(H3MoB 
p* Mbl TakxKe OyyeM O603Ha4aTb Yepes p*. ScHo, uTo mpu k <n romomopdu3m 
Ep” i (Ba. ZA ee HB a? Zo) ABIAeTCA W30MOpdPH3MoM. IlostoMy KOMMO3H- 
a ke k i A] 

UMOHHBIL roMomopdu3m p*: H" (Bn; Zp) — H’ (Bw; Zp) (N =n + We ae 
TaKKE ABJIACTCA H3OMOP(PH3MOM, MIpHYeM MepecTaHOBOUHBIM C JeHCTBAAMH KOrO™ 
MOJIOPM YeCKHX OMepalluit. ITY KOHCTPyKUMIO MbI OyeM MPHMeCHATb B aJibHeH- 
wem mwa cayyan X = Msqim. Tak Kak t%(Msoymy)=9 mpa i<m xu 
atm(Mso(m)) = Z, TO MOXKHO CuMTAaTb, ¥TO B, = K (Z, m). f ; 

Jlerko mloKa3aTb, 4TO B pa3MepHocTax < 2m anreOpa H = HT (M som; Zp) 
IPH YeTHOM 7 HM HeYeTHOM TIpocToM p HMMeeT Oasvc (AM MTHBHBIM), COCTOSIIMH 

1 
H3 SeMeHTOB Bua PpXw, THC Pp, — MoNycTuMad UTepHpoBaHHaA MpABeeHHaA 
crenenb Cruxpoga (°), a X»—HeKOTOpble KJlaccbl pasMepHocta m+ 4h, h= 
=0, 1, 2,..., HaxOJAU[MecH BO B34HMHO-OJHOSHAYHOM COOTBETCTBHM CO BCEBO3- 
MOXKHbIMH pasOveHHAMH @ uNCsIa 2h Ha YETHBIC CJlaraeMble, He MMeIONIMe BHA 
pi’ —1. Sro yrBepxKfeHve oKasbiBaeTCA MO CyuleCTBY TaK 2Ke, Kak H aHaJo- 
r * 
ruuHbIii pesymbtar Toma (*) avian asreOppt (Mom); 22): 
14 


Jina yqoOcTBa laibHefuiero H3/IO%KeHHA BBEAEM cCuIeyK Mee BHAYKTHBHCe 


onpeyevienue. 
Onpeyesnenne. Ilycth X — npou3BoObHOe NPCCTpaHCTBO H VU — OHOpO]- 


* » . a 
ubiii alement amreOppt H (X; Zp), YAoBuJeTBOpsIolMi ycnoBuio dim v==m + 
++ 1(mod4). Snement v Mbl OyyleM Ha3bIBaTb /-OCOOBIM, €CJIM JeBbIM neal 
* cy o 
Annv ctunpogoscKolt are6ppr S (°), cocToalWMH M3 BCeX TaKHX onepallHH 


* o o 
@ES, uo Av = >, O@.yu,THe O.€S, a Yy,— OcoOblit sJleMeHT MeHbIIEH, UeM 0, 
u 


Ppa3MepHOCTH, COBNaaeT C JIEBLIM HeaJIOM {Qo, Qi, --» , Qu}s*, MOPOXKCHHBIM IVIe- 

* = 
MeHtamu Qo, Q,,..., Qy aureOppr S . (Oneparun Q;, BBeeHHbIe Mustuopom (°), Tak. 
»Ke KaK HM UCHOMb3yeMble B aJIbHeMINeM OnNepalluu P*, OyAyT OMMCaHb! HWXe)- 

Ecmu v— Hexotoppiit /-oco6pii aJIeMeHT, TO BCe ONMepallun, NpHHaerkalne 
vgeany Annv = {Qo,Q,..-,Qs}s+, MbI OyfeM Ha3bIBaTb TPUBMAJbHbIMM 
OTHOCHTE€IbHO JMEMEeHTA UV. 

%* * 

Teopema 1. I/pu aw6om n<m cmpoexue aanee6pot Hy,=H (Bn; Zp), 
p> 2, 6 pasmeprocmax < 2m onucoieaemca caedyrouum OO pa3zom: 

= * * nn 

A. Tomomopq@usm p :H,—> HH nepecmanoeouen c onepayuamu Cmunpoda 
u sABAAEMCA UZOMOPQ~UaMOM 6 PasmMepHOCMAX <_mM-—-+N. 

B. Basuc epynnn Het", n<4h<m, cocmoum uz aaemenmoe euda 
Pex, dimx< m+n, u anemenmoe, noayuanuuxca npumenenuem Hempu-~ 
GUAADHbIX Onepayutt K HeKOmopomy Oasucy nodepynnol ecex l-ocobelx aNemMeHMOe 
(1 > 0). ~, 

C. Basuc epynnn HE 7 = 1,2,3; n<4h+i<m, cocmoum us aae- 

9 ary ’ = 

MEHMO6, NOAYLAIOLUUXCA NPUMeNeHUeM HEMPUBUAAbNOLX ONeEpayull K HeKOMOpO- 
my Oasucy nodepynnet ecex l-ocobolx anemenmoe (1 > 0). 

D. Ecau v — nexomopwiti l-ocobsuli anemenm, a l’ <l makoeo, “mo 4ucao 

‘ } d 
d= dimv — (2p! — 2p”) 6onswe, vem m+n, mo 6 epynne Hy, umeemca I'- 
ocobelli anemenm. 
= 

Teopema 2. Anee6pa H (Cn; Zp) mpueuanoua npu n, He Kpam- 

HOM 4, U ABAACINCA MeHSOPHbIM NpouseedeHuem HeKOMOpoeo 4UucCAa aANeeOp 
s 
H"(Z, m+n; Zp) 6 npomuenom cayuae. 

Pap ALIA PBEON TA 6 Hauane 3amemKuU yYmeepacdenue o P-KomnoHeHmax. 
epynn O° nenocpedcmeenno caedyem us meopemo 2. 

JLoka3saTesbcTBo Teopem | un 2 mMpoBog_uTca OMHOBpeMeHHOM MALyKUHelt 
no n, B CBA3H C YeM MbI OyeM OOO3HaYaTb UX Kak TeopeMbI |, U 2p. 

@) * 
1. Mannop gxoKasan (°), uo anyquTHBHbrit Oasuc amre6ppr S  cocrout 3 
a Wats R 
onepalui Buga Q)°Qi'...P*, e;=0,1, rye cumponamu &*® cOosnayuaioTcs He- 
KOTOPbIC MOJIMHOMbI OT OMepalMi Crunpona (R — HeKoTopad NOCceOBaTeMbHOCTD. 
IeIbIX HCOTPHIMaTeIbHbIX YHCe/I, MOUTH BC€ H3 KOTOPbIX PaBHbl HYJIIO, XapakTe- 


8 Py Zé 
pusyloulad TakOH NowMHOM), Q 9 — romomopidu3m Boxuiretina u Q;1, = [#?, Qi]; 
Mp STOM OnepallHH Q; CBASaHbI COOTHOLIEHHeEM aHTHKOMMYyTAaTHBHOCTH: QQ; = 


= j ie 
i 
Bes Tpyfa ycranapsupaetca, uTo onepannn Bua P°Q? ... Q2Q° TtaKxe 
i) * 
oOpasyloT a AMTHBHBIH Oasuc anre6prt S’. Orciona culeqyeT, YTO B CTallHoHap- 
s 
ey Pasmepuoctsix areOpa H (Z,n;Z,) mopoxkyeHa 9neMeHTaMH Bla 
5 & &4 e 
PQ; ... Qi't, Te t — yunamentanpupili Kvacc. 
: Kpome Toro, JlerkO 3aMeTHTb, 4TO JIeBbIT aHHYJATOp omepainu Q; B aureépe 
* 
8) Pa C JIeBLIM Heanom S Q;, MopoxkeHHbIM SJIeMeHTOM Q; B_ 93TOSi 
AJIPEOPe. ViTCoNa CilekyeT, YTO E[MHCTBeEHHDIM J-OCOObIM 9/1IeMeHTOM avIreOpbl 
H,=H (Z,m;Z,) asnnerca snemeut Qiu, rye t—dyHsamentaublit Kaacc 


9ToH asreOptt. Tem campbim Teopema 1, (T. e. Teopema 1 Ana cayyan n= 1) 
ycTaHOBuleHa. 


IZ, 


2. 13 cnpaBeyuBoctu Teopempt 1, serKO CyleyeT cripaBeyMBocTb TeopeMbl 
2,. JlelicreuTesbHo, Tak KaK IIpH 7, He yensmjemca na 4, rpynna H”*”, 
a MOTOMy HM H30MOpdHaa el rpynna Hie TPMBHAJIbHbI, TO B CieKTpPaJIbHOH 


nOcNeQoOBaTeIbHOCTH paccyioeHua Bry; B, Tpanerpeccun +: Ht" (Cy3 Zp) > 
>Hi"! spnaerca mowomopdu3smom. Ho, B cuay Teopemst 1p, rpynma 


1 
Ant") tow n= 1(mod4) u n==2(mod4) tpasnanpHa. Tem cambim wis Ta- 
KMX 3HayeHHH nm Teopema 2, CJleqyeT u3 Teopemb! 1, (H60 u3 TPHBHAa/bHOCTH 


rpynnpt H"*"(C,; Zp) BbITeKaeT TpHBMabHOCTE asreOppt H” (Cp; Z,)). Ec, 


Jasee, N=3(mod4) u v—nexoroppili anement rpynmpt H™*" (Cy; Z>), TO, 
cormacHo Teopeme In, SJIeEMeHT TU ABJINeTCA sJMHeHHOl KOMOuHalIueli 9suemeH- 


‘TOB Bua P® x, dimx <m-+n. Tipu pampuetiumx paccmoeHuax 9JIeMeHTHI x 
M10 CyHIeCTBY He MeHAIOTCA, T. e. 6€3 H3MeHeHHA NepexomaT B asreOpy HAH” 


(cm. yrBepxyenne A reopempi 1), nosTomy amementEl P*x TaKxKe He JOJDKHBI 
TIpH 9TOM MeHATECA (HHaYe TOBOps, ToMoMOopdu3M p* Uu3s0MOpdHO oOTOOparxKaeT 


nomrpynny G anreOppr H;, cocrosulylo v3 aslemeHToB Baga #”x, dimx <m+ 


* * 
--n, B anreOpy H ). OguaKo yxe B anreOpe Hyp+, SJIeMeHTY tU JOUKeH CO- 
OTBeETCTBOBATb HyJb. Ilostomy tu = 0, T. e. u =O. Takum o6pa30m, H B 3TOM 


* 
cnyyae rpynna Ht" (Cy; Z,), a noromy u anre6pa H (Cp; Zp) TpUBHaubHEI. 
Hakoneu, ecyid  jemutcs Ha 4, TO, MO aHaslOrMuHbIM CooOpaxkKeHHAM, JOJDKHAa 


ObITb TpuBHaibHa rpynna H”*t"*1(C,: Z,), uo BO3MOXKHO TOJIbKO B YKa3aHHOM 
B Teopeme 2, cylyuae. 


3. JlokaxkeM, HakoOHel, 4TO H3 CHpaBesMBOCTH TeopeMp! 1, BbITeKaeT 
CIIpaBeJIMBOCTh TeopeMbI 1,4;. Ecam m He femutca Ha 4, TO, B CHJIY TeOpeMbl 


* * * 
2,, amre6pa H (C,; Zp) TpuBuanbHa u mMoTOMy Hyz~Hn4;. CreqoBatembuo, 
B 3TOM CyIy¥ae Teopema 1,4; BbITeKaeT H3 TeopeMb! |p 


Ilyctb Tenepb n Jenutca Ha 4. H3 yrBepxxnenua C Teopempl |, cuenyer, 
yuTo rpymma Het") nopoxyena 1;-oco6pimu aementamu v;, i<s, l; > 0. Iyer 


Uy,...,Us Takue snementel rpynnp H"*" (Cp; Zp), uTo tu; = 0;. BeiGepem Takue 
3JICMCHTHI Us44, .--, Ur, NOMOMHAIOWULME CHCTeMY Uy, ..., Us HO Oasuca STON rpynnnl, 
YTO THs4, =... = tu, = 0. Torga, yunTpipad ompeyeeHHe OCOOBIX 3JIeEMeHTOB, 


nowyuum: tQ;u; = 0 npui<s, 1<l; u mpu i > s. O6osHaumM uepes W; o6pa3 
guleMeHTa Q;u; B asireOpe A ace HawielH WesblO ABJIAeCTCH MOKa3aTeJIbCTBO TOFO 
«paktTa, 4To 3a 6a3Hc Nogrpynnbi /-ocoOpix 9s1eMeHTOB _ auireOppl An MO?KHO 
IIPHHATb HETPHBHAaJIbHbIe OOpa3sbl pH romMomMopdusme pore a); Sek 
93JI@MeHTOB Tloyrpymmbt /-ocoObix 3sleMeHTOB avireOppl Hn HW 9JICEMeHTHI Wi. 

4. PaccMoTpyHM 9JIeMeHT. Owe (h > 0). Vimeem: 7 *(Q1-1nW)) = et Oy i ely fe ye 
= —Q;Q)- pu; = — Oj. (Wien Orcioga cneqyer, 170 QoW?, Q,W?, QW: € Im p- 
Kpome toro, (ld A es (9 ye hege i >} 8.p° (uy), Te CYMMHpOBaHHe BeseTCA 110 


,-ocoObIM 3JIEMeHTaM Wy, cocrapmarontuM 6a3uc nomrpynnpl /,-ocoObix 9sJ1leMeH- 
‘TOB aulreOpbl H,, W Kaxklaa onepauus @, HeTpHBHasbHa OTHOCHTe/bHO 3avIe- 
MCHT@ Uy. 

Tloxaxxem, uto dimu, < dim We IIpeqnonoxKumM, uTo 3TO He Tak. He orpa- 
HMUMBaA OOWIHOCTH, MO?KHO CUHTaTb, UTO 0, = 8Q;, roe 1—h>j>l,. IMlo- 
3stomy dimu, — Cp = 20\e2 dim ieee (2p’ — 2p) =m+n-+ 2p—1 4, cue- 
WOBATeJIbHO, B CHJIy TeOpeMbl 1,, B asireOpe H;, jomKen cyuecTsosaTb 1|-oco- 


bili 2IeMeHT pa3sMepHocTH > m-—+n-+ 2p —1, 4TO HeEBO3MOxKHO (CM. YTBepxK- 
jleuun C wu D teopempr 1,). . 
Onepauuio OC S* OyneM HasbIBaTh TPHBHATbHOM OTHOCHTCJbHO 


anemMeHtTa wy, ecm O€ {Qo, Qi, ..-, Qi}se- 


Jloka3aHHoe BbILe yTBeprxKLeHNe O3HayaeT, YTO WIA JOOOH TpHBMabHOM 
oTHOCHTeIbHO amementa W/; onepauun @ umeeT mecTo dopmy,ia eWi = 
=>) 0,p" (uy) +> 0,W? , Tae onepanun O, u Ox HETPHBHaJIbHbl OTHOCHTEJIbHO: 

v X 
9JIeMeHTOB uy HU W?} CcOOTBeTCTBeEHHO, a pa3MepHOCTH 9THX ToOCJeHAX 2/IeMeH- 
TOB MeHbille, yem dim ae ; 

5. Samervm emle, uTo ecmm y—auement aureOprt Hpy,, dimy==m(mod 4), 
TOntp == >) Op" (w,) + >} 9;.77, rye Oja u @, — HeTPHBHaJIbHbIe COOTBeTCT-— 

y id 
BeHHO Je snementos W?} u oco6oro avieMexTa u, onepaumu ui 
dim W},dimu, < dimy. Y ‘ 

Ilokaxem Tenepb, uTO ecmH uw —ocoOnlli aviemenT asreOppl H, up (u)=-0, 
to Annu = Annp*(u). Tlyctb cHayana u—ocoOnii sviement aureOppl Hp, 
VMCIOULHH + HaHMeHbULYIO pa3MepHOCTb CpeH BCeX OCOObIX 92JIEMCEHTOB 9TOM 
ayireOpbl, YOBJIETBOPAIONLUX yCuloBuIo p* (u) == 0. SIcuo, uro Annu C Ann p* (w). 


Ilyctp 8 € Ann p*(u), T. e. Op* (u) = >) Oy, rye CyMMHpoBaHHe BeeTCA NO 
* A . a 
TaKHM OCOObIM SvIeMeHTaM y; alreOpp! Hpi, uTo dimy;<dimu. Yuntpipas 
is a 
CJ{elaHHoe BbIille 3aMeyaHve, MowyyaeM, uTO Op* (u) = 9.7, rye onepalua 
iin 
a 
0;,, HETPHBHaJbHa OTHOCHTebHO suiemeHta W ‘. IIpumenaa kK OOeCHM YacTHM 


paBeHcTBa romomopdu3m i*, yOexjaemca, uTo Op*(u)=0. Orca cuelyer 
oOpaTHoe BKJIIOUeHHe. 


IIpeqnonoxkHM Telepb, 4TO AVIA BCeX pa3MepHOCTeH, MeHbIUHX ¢, Hae 


s o 
yTBeprkqeHHe YOKa3aHO, HM MycTb UW —ocoOblHt ayleMeHT avireOppl Hp, WMeIOWni 
pasmepHoctp t. Acuo, uro Annu Cc Annp*(u). Iycrh OC Ann p*(u), T. e. 


I Sh Sense A 

Op* (u) = >) O,p* (uy) + 5} 0;,W}, rae onepauun 0;, u 0, HeTpHBHasbHs! OTHO- 
v pr 

CUTEéJIbHO ayiemMeHToB W7 u ocoObIx SJIeMeHTOB Ww, COOTBeETCTBEHHO. IIpvMensisi. 

K OOeCHM 4YaCTHM paBeHCTBa TomomMopdv3m i*, nosyyaem, uTO Op" (u) = 


=)>)9.p" (uw), orkyna u caexyer OOpaTHoe BKJOYeHHe . 


6. M3 yrBepxyenun m. 4 culekyeT, TO MHOXKECTBO BCeX TPHBMAJIbHBIX. 
OTHOCHTeIbHO aulemeHta W onepauuit cojepskutca B Hgeane Ann Wi. Uro6n 
yOequTbcsa B OGpaTHOM BKJIOYeHHH, JOCTaTOUHO K OG6eHM uacTaM (dopMyuJbl, 
AOKa3aHHOK Bl. 4 HM BbIMOJHEHHOH VIA BCAKOH onepauuu 8 € Ann W if TIpHMe- 
HATb TomoMopdu3sM t*. Mrak, HaOop 9as1eMeHTOB Wi u p. (uy), TH SeMCHTHI Uy 
COCTAaBJIAIOT OasHc NOsrpynMbl /-ocoGblx 3JICMeHTOB asireOpbl Hy, ABaAAeTCA Oa- 
3HCOM MOJrpyniibl /-oco6bIx 3JIeMeHTOB avireOpbl icprecy 

7. Ilpopepka yrBepxjeHuli Teopemb! 1,4, MpOBOAHTcA Temepb 6e3 Tpysa. 


B 3akulouenHe BbIpaxalo OvarogapHoctb M. M. Tlocruukopy, B. A. Poxauny 
u B. IT. Bosraucxomy 3a coBperbl H BHMMaHHe. 


Ilocrynuao 
4 XII 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


1B. A. Poxauun, JIAH, 89, Ne 5, 789 (1953). % R. Thom, Comm. Math. Helv., 
28ynalt Liz (1954): 8B. A. Poxannu, JAH, 119, Ne 5, 876 (1958). *F. Hirze 
bruch, Ann. Math., 60, 2, 213 (1954). ° JI. C. Moutpsarun, Marem. c6opn., 21(63), 
B. 2, 232 (1947). ® J. Milnor, Ann. Math., 67, 1, 150 (1958). 


| 


Horuaygn Akaygemuu uayx CCCP 
1959. Tom 125, Ni 1 


MATEMATHKA 
B. C. BAEHCKHM 


OBOBLJEHH TEOPEMbI A. A. MAPKOBA OB OLLEHKE MPOM3BOAHOM 
MHOrOUJIEHA 


(ITpedcmasaexo axademuxom C. H. Beprwumetinom 29 XI 1958) 


1. B samerxe (1) paccMoTpeH Bompoc 0 TOUHOH BepxHel rpaHH mocvleqoBa- 
TCJIbHbIX TIPOHSBOAHbIX MHOroWleHa P, (x) CTeneHH <7 Ha OTpesKe [—1, +1 | 
B I1pe/MOIOXKeHHN, YTO Ha 9TOM OTPE3KE BBINOJHAeTCA HepaBeHCTBO 


| Pa(x)|<lax+iVI—#2]=[1+(?—1)e]", aD0. 
BpiGepeM Terlepb B KayecTBe MaxkopanTpl YG (x), rae 


G (x) = J] (+ a2e),) ap 0, Fk = 1; 2)...,m 


k=1 


Ilyctb 2 > mM; NOOXKEM Op, = V1 + ag (k= 1,2,..., 3 Qnm4, =... =A, = 0) Hi 


Mz (x) =R]] (wax + i V1 — 2), 
k=] 
VAN an a) = (4.4 +i Vt — 2). 


<8 


Sicuo, 4TO CipaBeIHBO TOXTeCTBO 


G (x) = M2(x) + (1 — x2) N2_, (x). 


®ynkunu M,(x) u Nn—1(%) — MHOPOWIeHbI + COOTBETCTBeCHHO CTeIeCHH nN 
n—1. VissecrHo, 4uTO BCe HX HYJH JIexKaT B MpomexyTKe (—l, +1) u 
B3@HMHO TepeMexkaloTcA (CM., Harlpumep, (*)). 

Teopema 1. Ecau manozounen Pp(x) cmenenu n>m yooeraemsopsem 
Hepaeencmey 


m7 


Pa (xyi< {JT + abe) }" =[L lowe + iVI—# Zap Me nee SIN) Noi Gh 


k=1 
mo 
| Pn (x) | < Mp (1) = maryet 2. in + 2 Yyote nop —I1<x<l, (2) 
20e Yj cre, 2. Op—9 — CUMMEIN PULECKAA QYAKYUA OM Ay, Hg ,-++, Une Pagexncmeéo 


6 (2) Oocmueaemcnx moavcKo Oat mHozouneHos Py (x) = M2 (x),, |y¥l=1, 
6 moukax x =—1. 

TIpa oy = 0% =... =% = 1 monyyaem Teopemy A. A. Mapkopa, Tak kak 
papad uacTb (1) paBHa efMHMe, a MpaBa YacTb (2) paBuya T,(1) =n?, rue 
T 1, (x) = COS nN arc COS x. 


rc 
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Tlo teopeme C. H. Bepuuireiiua (°) u3 (1) caegyet, uTo 
| Pn (x) |<|Mn(x) + iLn(*)|, —1<¥<1. ( 3) 


B okpecTHOCTH KOHIOB OTpesKa IpaBan yacTb (3) CTpeMuTcH K GOeCKOHeU- 
MIOCTH, HO, KaK 10Ka3aHO B 3aMeTKe (‘), 


| Pa(x)|<|M,(x){ mp —co <* <b, fx x< too, (4) 


rye € u &— kpalnue HyJIM Ly, (x), slexkallve B mpomMexytKe (—1, -+-1). Ecau 
MbI T10J102KHM 


M(x) + iLn(x)| mp &<*<én, 
| Mn (x) | npu — 0 <x <b, aC x< to, 
TO HepaBeHcTBa (3) u (4) MOXKHO 3allHcaTb B Buse 
|Pn(x)| <P(x) mpw —o <x < +o. (5) 


Mobi nokaxkeM, UTO HelpepblBHad YeTHad CbyHKWHA W(x) MOHOTOHHO BO3- 
pacraeT mpu x > 0, oTkyfa HepapeHcTBo (2) OyyeT CJlelOBaTb HeMocpesl- 
TBEHHO. 

JlemMmMa 1. ®ynxkuyua 


Dn (x) = Mn (x) Ln (x) — Mp (x) Ly (x) 


npedcmabuma 6 Bude 


4 ‘ 9 
Dn (x) = T= ion blemarr) sa(l-- area’) (1 ota ae Olea sae 
"p= 
Jloka3aTeIbCTBO MpoBeyeM 0 uAAyKUMK. IIpH n = 1 uMeem 
1 (%) Vi-—x# 


V3 onpegesienna M,(x) u La(x) cnenyer, uTo 
M(x) + tL (x) = [Mp1 (x) + iLa4 (X)] (nx +i V1 = a) 


Mp (x) = &nxMrn—4(*) — V 1 — x? Ln (x), | 
Ln (*) Sap ai@yk VPM NG. (7) 


HenocpencTBeHHo BbI¥UnCJIeHHe jaeT 


Di) = (1 on Dae (Jie yi Gn (x), (8) 
rye 
Gr ai(e)e=)| eer). 
os 


Ecuim Mbl Tenepb npeqnouoxumM, YTO emma 1 BbINOHAeTCA Wd Dns (Xx), 
TO U3 (7) BbITeKaeT MpeycTaBHMocTD (pyHKuHH Dn, (x) B Bune (6). 
Jlemma 2. ®ynxyua 


Ha(x) =|Mn (x) Bye (x) |? 


I 


npedcmasuma 6 eude 


te (9) 


mee bp > 0,.'c, > 0. 


IIpu n = 1 umeem 


r 2 
Ay (x) = a 4 ' 


C apyrok ctopoubl, us (7) nomyyaem 


Hn (x) = (1+ 6x?) Ha (x) + (ah + 7) Gua (x) + 


Hea G8 (x) oe 


DEO: 
Ve Pia) (10) 

IIpeanouarad 0 WHAyKUMM, YTO JemMa 2 cnpaBequmBa naa Hy_1(x), u 
oo (6), u3 (10) 3akmiouaem, uTo cbyHKuua H,(x) npeycraBuMa B Buze 
(9). 

M13 memmpt | BbITeKaeT, YTO NYU M,, (x) Fis be (x) @3QUMHO nepemeota- 
omc. J\eHCTBHTebHO, NyCTb Ee HW ey; — WBA MOCNeFOBATeNbHEIX HY 
Pret X Orda Ln (Ex) Lp (Epi) <0. C Apyrou ctopoubl, B cHsty (6), Dn (x) > 0 
B IIpoMexkyTKe coed +1), a notomy M,, (Ex) Mn (Ee41) <0, cTano ObITb, MeExKTLY 


JIBYMA HY.JAMH C, (x) nexkuT oguH Hysb M,,(x). CneqoparesbHo, B MHTepBawie 


En <x <-+ co muorouwnen M, (x) MOHOTOHHO BospacTaer. C ypyroli cTopoHbt, 
u3 JiemMbl 2 culeqyetT, uto VA, (x) MOHOTOHHO BOSpacTaeT B TIpOoMexKYyTKe (OZR): 


Takum o6pa30M, OKa3aHO, 4YTO YeTHaA (byHKuUMA P(x) MOHOTOHHO BO3pacTaeT 


Ha MOJIOXKUTebHOH Noyocu x > 0. H3 (5) umMeem 
| Pn (x) |<P()<O(1I)=Mn(1), 1 <x <1. 


To, uro M, (1) uMeeT BU, YKa3aHHbIli B dopmyvie (2), werko poBepsetca 
10 WHyKUnH c nOMonIbIO copmy.t (7). Mrak, Teopema | joKasana. 
_ BamMeTHM, UTO CCIM OTKa3aTbCA OT TIpesmouoxKeHHA, UTO B (1) Bce a, > 1, 
TO dyakuna P(x) MoxeT He ObITb MOHOTOHHOM Ha orTpesKe [0,1]. B camom 
qlee, €CJIM MbI TMOJIO7KHM 


G (x) =|0,0lx +i V1 — x7}, 
TO 


Ms (x) = 10729x® + 1078 (x? — 1) x? + 0,05 (x? — 1)? x. 


Ecan Obl PyHKWHA | M, (x) -F iLs (x x) | MOHOTOHHO BOSpacTaJla, TO Mbl AMeJIM 
Obl, Oarogapx (5), HepaBeHCTBO | M; (O) |< < M; (1), HO HeNOCpeACTBEHHOE BEI 
YUCJIeHHe MpHBOJMT K TMIpOTHBOpedHIO C 3THM 3aKJIIOUeCHHEM: M,; (0) = 0,05 > 


ea M;(1) = 0,00002. 
Cnenctsue. Ecau mxoeouren P,(x) cmenenu n> m yoobaembopsem 


He paeeHcmey 


Pewee alae — lier sel, (11) 
mo Ha mom oe OMpesKe 
, tien UC rama een en > ma 2, ; 
ae ; 2119 (12) 
| CTS | on — 2, eccau n=m+1, 


npuuem oyenka (12) s6asemca mounol. 


2 JIAH, rv. 125, Ne 4 17 


JleficrBuTesbHO, KaKOBO Obl HH ObIJIO e>>0, HepaBencTso (11) Beyer 3a 
co6oH HepaBeHCTBO 


IPa(x)|<(e + xr =e" | 


Tlonarat 0, ==... =Am=V1ite/e, Ompi=-.=%=1, 3 (2) 
HaXOJLHM 


VA chen eee a 


| Pra (x) | <n (VI 4 e)™ + 20” Dj onde «+ nos 


OTKYJa, YCTpeMJIAA & K HyJIO, HemMocpeCTBeHHO Mosyyaem (12). : 
Ecau B (11) npwHatb m=1, TO, ONMpaich Ha TeOpeMy, MOKa3aHHY!0O— 
MHOIO B 3ameTKe (1), TaKUM 2Ke OOpa30m nosyyaem Ha oTpeske [—1, +1] He-_ 
paBeHCTBO 
| PP (x)| S27 ITe (+ Tre (I), R= 1,2,...57, 
MIpH4eM PABEHCTBO JOCTHFaeTCA TOJIbKO [JI MHOFOUJICHOB 
Pr (x) = 2 [Tn(x) + Tr2(*)], |] = 1. 


2. OcraHoBuMca Temepb Ha culyyae, KOra MaxKOpaHTa He ABJIAeTCH YeTHO! | 
(yHKUHeH. 
Teopema 2. Ecau mxoeownen Pn(x) cmenenu<n yooeremeopsem nHepa- 
eeHCmey 
(Pats) |< jax BPiVi= 2], —I<ea], (13) 


a, 8 eewecmeennol uO<|B| <a, mo 


Pata) (iaanax (Mail), Made I )ige ead eer <a (14) 
20e 


Mp (4) = 25> Tn () + BT na (et) + “S* Tro (0). 


Pasexcmeo 6 (14) Oocmueaemca moabko Onan mHoeouneHoe Py (x) = yMn (x), 
{| =1 6 mowxe x =—1 usu x=+1. . 

3aMeTHM, UTO MPOMSBONbHbIG TpexuseH ax®.+ bx +c, HeEOTPHLaTeMbHbI Ha 
oTpeske [—1, +1], MoxHO mpeycTapuTb B Buge const - Jax +B +iV 1 —x?/ 
C Hajiekauje BbiIOpaHHbimu « u B. Tlono%KuM 


Ln (8) = "5 Sn (x) + BSna (x) + 2S* Spa (0), 


rye S,(%) = sinnarccosx. Jlerko npoBepuTb, TO 
Mn (X) + iLn (x) = (ax +8 +i VT — x2) (Tas (x) + iSpy (64) 


Satem yOexyaemca, uo cbynkuua | M, (x) +iln (x)|,  KoTopat crpemutca 
K - co IIpd X->-+ 1, uMeeT BHYTpH MpoMexytKa (—1, +1) eqmucTBeHHpii 
MHHUMyM. Jloka3aTenbcTBo 3aBepllaeTCA C MOMOMI[bIO HepaBeHcTBa (5). 


Matematuyeckuit wuctutyT um. B. A. Crekoza 


Iloctymuso 
Akajlemuu HayK CCCP 


29 XI 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1B. C. Bunencxkuia, AIAH, 120, Ne 3-(1958). 2C.H. BepumTeiinz Co6 
cou., 1, cratba Ne 42, 1952, cTp. 452—467. °C. H. Be pHUTeH H, Cosp. cou., esa 
Ne 46, 1952, crp. 497499. 4B CB Hmeuckun, JAH, 78, Ne 2 (1950). 
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Hoxnagn Akayemun nayrk CCCP 
1959. Tom 125, N41 


MATEMATHKA 
9. HW. POJIbMEHPEPWE JIb 


O POCTE |PEWJEHHM CHCTEM VHTEIPAJIbHbIX YPABHEHMM 
THINA BOJIBTEPPA 


(ITpedcmaeazero axademuxom He I. Ilempoecxum 17 1X 1958) 


B nacrosmleH paote vccleqyeTch SKCICHeEHIMaIbHbI ~pocT MpH x—>0o 
pewieHHi CHCTeM #HTerpasbHbIX YypaBHenuli Tuna Bowspteppa 


\K (x, ¢y)dy— (x) =f (2), 0<4<o0, (1) 


B e€fO 3aBHCMMOCTH OT pocTa NpaBbIX wacTel WH 3HayeHHii TMapametpa i. 
Metro UccJleqoBaHHa OCHOBaH Ha W3yYeHHH cmeKTpoB o,(V) BombTeppo 
Ba onepatopa V 
x 
Vp=\K&niWdy, 0<¥<0, (2) 


0 


B mpoctpanctgax C7 (0, oo) (*). Tfepexog k mpoctpancrpam C7 (®;,s) (1) mo- 
3b OJIA€T MepeHecTH Ha MHOTOMepHble OONaCTH BCe pe3yJbTATbI, NOsyYeHHbIe 
quia ‘nonyocu x > 0. 

1°. Byyem mpeqnoyiaratb, YTO &% MeHAeTCH B TpoMexyTKe [d%, 00), rye 
Q& )— HeEKOTOPOe MpOH3BOsIbHOe, HO (HKCHPOBaHHOe eliCTBHTebHOe HCO, 
MH uTO sppo K (x,y) onepatopa V HenpeppiBHO B o6sacTH OM y<x<i0 U 
pu HexoToppix N u vy yROBeTBOpAeT HepaBeHCTBy 


WE 6, OIE AV 6" POW IE TO RY =a ICO (3) 


IIpeyctapum pewenve (x) ypaBHenus (1) B Buze 


g=RV)f=— = 1e)— ax\ Pay Fo) ay, (4) 


0 
wv nycth ¥(V,\) — TOWHad HMKHAA Tpannwa Tex % > %, WIA KOTOPbIX 


x 


sup | IPs (x, yee dy < 00; (5) 


0<x<00 Bs 


6(V,) — TouHad HWKHAA rpaHhlla TeX % D %, [IA KOTOPbIX 
x 


sup Vee |Ta-(x, y)|lemtdy < 0. 6) 


0<x<00 5 


Va (4) cnemyetT, uTO ecun a<Y(V,A), TO A TpHHawexKUNT CHeEKTPY a (V) 
onepatopa V B C”(0, co); ecmH 2Ke a>y7(V,A), TO  NpHHanexKHT pe30JIb- 


BEHTHOMY MHOKECTBY x (V). 
2 19 


Uro6n oXapaKkTepH30BaTb 9KCIOHEHUMAJIbHbIM pocT pelieHHH YypaBHeHHA 
(1) B ero 3aBMCMMOCTH OT pocTa MpaBbIX YacTel, MbI, CJleLysA M. A. Pyrt+ 
many (2), BBeeM B paccMOTpeHHe JWIHt Kaxkoro PUKCHPOBAaHHOTO ho (pyHKUM 
7,(%), PaBHY!O TOUHOM HWKHeH rpaHHlle TeX , [JIA KOTOPbIX [pH MaHHOM % 
(% > %) HMeeT MeECTO BKJIIOYeHHE: 


Ry, (V}-C# (0, 00) & C2 (0, 00). (7) 


Scho, uro t= 7 ,(%) ecTb (YHKUMA HenpepbiBHad M HeyObIBalollad Ha 
[a, 00). M. A. Pyrman uccnegosan (?,°) dyHKuMio t(%) AA RekcTBy1Ouera 
B C"(RNzo) (cM. (*)) AudpepeHuMambHOro onepaTopa, MopoxAeHHoro mudpe- 
PeHUMAJIbHbIM BbIParxKeHHeM B YAaCTHBIX TPOW3BOMHBIX CO CTaplIHM 4JIeHOM H 
ca60 BapbHpYyIOLWIMMU Ha 6ecKOHeUHOCTH KOSPPuIMeHTaMH HW HeKOTOpOH CHCTE: 


MOl KpaeBbIX yculOBHii. On oKa3aJI CyulecTBOBaHHe TaKOrO @, YTO t{%) = a 
ee S i | 
mpH a<a% uw t(%) =a MpH # >a. OCHOBHbIM pesyJIbTaTOM HacTOAUeH pa- 


60TH ABJIAeTCA CJIeLylollan TeopeMa. | 
Teopema 1. pu a>y7(V,h>) umeem mecmo paeerncmeo ) 


TH, (x) = a, (8) 


unpu amom 
Rx, (V) C2 (0, c0) C CF (0, 20); (9) 


1 (V, Ao) CCiNb MOLHAA HUDICHAA epaHuya Mex a(% D%), JNA KOMOpPoLX atc 
6K AOUeHUe UMeeM mMecmo. 
ITpu aQa< yx (V,%) umem mecmo HepaseHcmeo 


8 (V, ho) = tay (%0) Sta, (4) KY Vs Ao). (10 


WoKka3atTeaberTsBo. ScHo, uro mph a >Y(V,Ao) ta,(4) <a. UtTobs 
MlOKa3aTb, YTO 3eCb HM€€T MeCTO 3HaK PaBeHCTBa, BO3bMeM f (x) = e%*Co, Tit 
Co — TIPOH3BOJIbHbIM MOCTOAHHbIM BeKTOP eCAHHHYHOH MHBI: |cy| = 1. Torn 
WIA peulenua o(x) ypaBHenua (1) noy4uHM TIpH A = do 


Po 


oa eae 1 4 Belpre | 
p(x)e =—5-(c ae caer (x, y)e~™ eydy). (i 
Tak kak 


\r (NAD +y)(e—y) 


(x, y) |< Ne » OLY K KS, (12 


TO CyllecTByeT TakOe 41, UTO MPH BCeX a > ay 


al 
ro 


x 


4 
ap tira ene eatyl) <4. (3 
0 


0<*<0O 


{lostomy npw «>, t,,(%)=«. UroOn moKasatb, uTO 9TO PaBeHCTBO Mee’ 
MecTO IIpH Bcex wE[y(V, Ao), %], HCCJIenyem BHYTpH O6nacTH G KoMmmueKCHO 


ro NepemMenHoro & = a + i8 
Git V, hy) <acay ty—1<p<l} (14 
C MIPOHSBOJIbHO BbIOpaHHbiM 74> 0 cemelicrso dyHKuHii 


1 ¢ as 
Fe) = 5-\T a 9) eS Meady. (15 
0 


M3 reopempt Buran cneqyer, aro PaBeHCTBO 7, (%) = % MOXKeT HapyulaTh 


CA TOJbKO B KOHCYHOM UnCIe TOueK cermeHta [y(V,\,), o%]. To HelipepbIBHO 
CTH OHO BBINOJIHAeTCH BCIONY. 
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Uroopl foKasatb Bropoe 
TB . 
R, (V) Kax BS RE 5 is eosin pacCMaTpHBaTb omepaTop: 
a Oy =? Sal » 00) TIpH % > %. OH 3aMK- 
HyT HW AA €rO OrpaHHYeHHOCTH HeOOXOAHMO HM JocTaTOUHO ycsOBHe 
x 


sup Ver IT, (x, y)lenvdy < 00, (16) 


0<x*<00 . 


Hi3 reopempt Bauaxa (*) cuenyet, uro (16) HeoOxonumo x JOCTATOYHO JIA 
BK JIOUCHHA 


n 
Ri, V) C,, (0, 00) C Ge (0, co). (17) 
B cBxi3H c Teopemol | mpeycTaBser uuTepec u3yueHHe cBOIICTB (PyHKuMH 
%(V,4), KoTOpyio MBI OyJeM Ha3bIBATh SKCMOHeHIMasbHOL XapakTepHcTHKOL 


onepatopa V. Jlerko noKa3aTb, 4To dynKuusn 4 (V, d) MOJIyHelpepbIBHa CBepxy 
NO } Tip @uKcHpoBaHHOM V u NosyHenpepbiBHa CBepxy (B CMbICJIe HOpMBI B 


n 
C,,(0, cc)) mo V mp puxcupopanHom hk. Ormetum HepaBeHcTBo 


N 
TWN Sip +y. (18) 
AcHO, 4YTO pH Bcex hE p,,(V) uMeeT MecTO paBeHCTBO 
tT (V, d) = KX. 


Tlostomy B jlasIbHeHwieM MbI, paccmaTpuBaa y(V,A), OyyeM cuNTaTb, TO 
Ko E oa, (V). 

B HeKOTOpbIxX culyyanx cbyHkyua y(V,A) mo_qaetca HenocpexcTBeHHOMy 
onpeyenenuio. Tak HalpHMep, JVIi BOJbTeppoBa oneparopa V c  spom 
K («— y), 3aBMCAUIMM OT Pa3sHOCTH apryMeHTOB H YAOBJeETBOPAIOLLHM YCJIOBUIO 


¥ K (x) |en*"dx <0, 
: 


0 


y(V,A) (qua K€o,,(V)) ecTh TOUHAN BepXHAA paHHila BeUleCTBeHHbIX uacTel 
KOpHeH ypaBHeHHa 


det (k(w) —M) =0 (19) 


B nomynsockocth Rew>a (1), rye k(w) =: Ke) e-2 ax, 
0 

JlajbHeliuee W3y4eHHe CBOHCTB SKCNOHEHIMaJIbHOM XapakTepHCTHKH JesaerT 
-BO3MO2XKHBIM ee OllpefeseHHe JIA SHAUHTeIbHO OOJIee IWMpOKOFO KJlacca BOJIb- 
‘TeppOBbIX OMepaTOpoB. DKCNOHCHIWMa/IbHaAd XapakTepHCTHKa OOsajaeT ycTOli- 
YMBOCTbIO 110 OTHOINCHHIO K BOSMYIICHHAM OlepaTopa CJlaraeMbIMH, «MaJIbIMM)» 
B TOM HJIM HHOM CMBICJe. 

Teopema 2. J]ycmb eoaomeppoe onepamop V c sdpom K (x, y) oepanu- 


den 6 C. (0,00) unu mampuya-pynkyun K (x, y) e—%*—4¥) OepanuueHa 6 00- 
nacmu OX y¥<x< 00. Toeda at6oe us caedyrouux mpex ycaogull, HaKAa- 
Ovieaemblx Ha eosmyujarolmee Caazaemoe V c20pom K (x, y): 


x 


1) lim sup JK (x, y)lem- dy = 0; 


0-00 0S x<00 f 


2) V Keasunuasnomenmno 6 Ge (0, cc) u Kommymupyem* c V; 
3) lim K (x, y) e~*=?-) = 0 


x>y->0o 
ig KommyTHpyeMOcTb MOHHM4eTCA 3][eCb B CMbICJIC KOMMYTHPYyeMOCTH Aep. 
24 


Oocmamo4Ho Oran mozo, 4moOol UmMeAO MeCMO paeeHcmeéo: | 
1V+V,x)=4(V,2). (20) 
% LE 

JlocrarousocTb mepBoro u TpeTbero yculoBuit cmemyeT u3 Teopembl 3 ( )., 

Bo3MoxKHOCTbh Hepexoya OT CKasiapHoro CJlyyan K M-MepHOMy jaeT: 

n 

Tjeopema 3. JIycmb sdpo oepaxuueHnozo 6 Ce (0, 00} éoromeppoea) 
onepamopa V umeem euc K (x,y) In, 202 K (x, y) —ckanapHaa DPYHKYyUA; In| 
eOunuunaa mampuya. Toeda Ora m050 nocmoannol mampuyst Q  n-eo No-) 
pAOKA C COOCMBCHHOLMU YUCAAMU Gi; IKCNOHEHYUANLNAA xapaKMepUuCcMUKA BO1b-- 
mepposa onepamopa QV éolpascaemca dopmynou / 


1 (QV, ) = max 1(V, zat ) € og, (QV). (21) 


3ra Teopema csleqyeT u3 Teopembl 4 (’). 

O6patumca K *byHKUMAM BOsbTeppYBa OMepaTopa (?). | 

Teopema 4. IIycmo g(V) ecmo dyxkyua soaemepposa onepamopa V 6: 
C (0,00), nopoxwdennan cKansprou ynkyuel g(h), yOosremsoparoiyen ycAo-} 
gui g(0)=0. Toeda axkcnoxenyuanbHole xapakmepucmuku x(V,A) uw} 
y(g(V),) @orsmepposa onepamopa V u eeo dyxkyuu g(V) ceasaHot CoomHo-: 
wenuem | 


1(e(V),di='sup 1(V, e420), 42, (g (V)), (22)) 


20e gt(h) ecmo Mynkyun, oOOpamyan g(h), u supremum 6epemca no 6ceKm 
gemeam dynkuyuu g+(d), eCau OHA MHO2O3Ha4Ha. 

Tloka3atebcTBo culenyeT u3 Teopemp! J\entopaa—Telinopa 06 orToOpa- 
>KeHHH cnekTposB (°,°) uw u3 (*). 

2°. Bee pe3yJbTaTbl, CCopMyJIMpOBaHHbIe HaMH JIA OMHOKPaTHOTO BOVJIb= 
TeppoBa olepaTopa, NepeHocatca Ha onepaTop We,s : 


xy Xp 
W asf ={ dy... \ dyp \ K(x, vey Mer Py Yass ater Yer P’) F(Yss «Yar P’) AP’, 
e 0 M 


qelcrByiouwi BC" (Nz,s) (1). | 

Teopems! 1, 3 u 4 ocralorca cnpaBeLJIMBbIMH B TeX Ke COpMyJIMpOBKax. | 
B Teopeme 2 ycosua 1) u 3) cooTBeTcTBY:OlHM O6pa30M BALOM3MeHAIOTCA, YC- 
Jlopue 2) ocTaerca TeM »%e. Teopema 3 mepeHocuTca Ha onepatop W»,;, mpen-. 
cTaBIAIOWMH CoOoH MpousBexeHHe cpesroubMoBa onepaTopa Q ua k-KparTHblit 
BOJIbTeppOB oOnepaTop Weo. 


Ojfecckui rocyfapcTBeHHbIli MeqarorMyecKkHi HHCTHTYT Tlocrynua10 
um. K. JJ. Yumucxoro 15 IX 1958 
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Hokuaye Akayemuu nayx CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 
M. 5. KANHMJIEBAY 


K TEOPEMAM EJMHCTBEHHOCTH CHHIYJIAPHBIX 3AJA4 
JIMPHXJIE — HEMMAHA 


(ITpedcmaeneno axademuxom C. JI. Co6oneeuim 18 XI 1958) 


PaccMoTp¥M B Movlynuockoctu y>O ypaBHenue 
a(r) 


‘Ure T Uyy Uy + Pry = 0, (1) 


novaraa, To yHkunn a(r)>O u F(r) (r= Vx2-+y*) orpanwuensi u uenpe- 
PbIBHbI pH y >O u HMeIOT B OKpeCTHOCTH TOUKH r= 0 Buy 


air)= iar, Fij= 49) bart O<a <1). (2) 
s=0 


s=0 
Tak KaK JIMHHA BbIpOwKeHHA y =O ypaBHenua (1) aABaneTCA perymapHoit 
ocoOol JIMHHeH Cc XapaKTepHCTHYeCKHMMH MoKa3saTeIAMH pj} =O HU pp = 1—a), 


TO Jia (1) BaxkHO BbIZeIMTb Ba CeMeHCTBa pellleHHii U Mu, JIA KOTOPbIX 
BbINOJIHAIOTCA COOTBETCTBEHHO YCJIOBHA 


Bu, (x,0)=u(x,0)=0, 4(0,0)40, a (0,0) £0, n=(-4ey™. (3) 


ByeM u3y4aTb cpesHve 3HaveHHA 9THX pellleHHH Ha OecKOHeYHOM ceMelicTBe 
nomyokpyxHocteH [(0,r):x7+y2=7r?, y>od, 0<r<iom. 
Teopema 1. O6o3nauum uepes M(r) unmeepan ypaeHenun 
rM,p+[1+a(r)] M-+rF (r)M=0, (4) 
Oepanuuennoli @ mouxe r= 0, Onn Komopoeo M (0) = 1. Toeda ece pewenua 
u(x, y) ypaenenua (1), npunadseocauyue npu y>O « Kaaccy Le, yooereméo- 
psuom paeercmey 


M (r) u(0, 0) =D\u (rcos 9, r sin 8) sin("0 d6, (5) 
0 


2de Val Pf, +$)D=T(1 +8), a= 28. ; 
Teopema 2. J[eancdo nenpepoleno Oudupepenyupyemble pewenua U(X, Y) 
ypaeHenus (1), paenole HYylO Ha AUHUUL y =O, CeABAHoL cooMmHOWeHUeM 


ria Mf (r) uy (0, 0) = D\ utr cos 0, r sin 6) sin 8 d0, (6) 
0 
6 Komopom Vr(1—a)”T C/o — 8) D= 21 (2—8), a dynxyua M (r) onpe- 
OeNeHA YCAOBUAMU: 


2M, + ra(r)M,+ F(r)M=0, M(0)=1; (7) 


a(r)=a(r)—2a,+ 3, F() =F (r) + (2 — 4) [a(r) — al. (8) 
Zo 


Bynem ua3biBath Mu M cpequvma 3HaveHvamH =QyHKIWi ou A 
u ua I'(0,r), orHecennpimu K BesHunHaM u (0,0) uu, (0,0), HIM MpocTo cpez-} 
HUM 3HaueHHAMu STHX dbyHKuMH ua I’. 

Cayuan 1. Iycrb a(r) =a. Conocrapisaa (4) u (7), yOexqaemcn, TO 


M nonyuaerca v3 M s3amenoi mapaMerpa ad) Ha 2—d . Ecam mpu 9ToM 
F (r) = — 6?, ro (4) u (7) cranopsirca ypaBHenuamu Beccea, Tak TO 3eCcb) 


oa Sy , = _ = T(v + 1) ae NI 
M = Ig(br), M=h-.(6r); N(2) = dp STU TETED| eee | 
Tak Kak B 9TOM culy4ae (1) He MeHHeTCA MIpH 3aMeHe X Ha X—Xo, TO (5) 

u (6) MOwKHO Take 3alvcaTb B [pyroit cope (7): 
tt (Xo, 0) T, (br) = D \u (Xp -- r-cos 6, rsin 8) sin” 649, (10a). 

0 
71-041, (%9,0) Ty (br) = D\ U (4) + rcos8,rsin6)sin6d8. — (10b) 
0 
Ecm |u| <m, |u| <m na T'(x%,7r), To mpa O<a <1 


(1(xo,0) |<im, fala (a, 0)| <2D mara (11) | 


IlpH BospacTtaHHu TapametTpa @) tbyHKuua MI MonoToHHO y6piBaeT, a M 


MOHOTOHHO BospactaeT. IIpu r—»oo cpequue M u M_ moxorouHo pacryr, 
MpHueM, KaK MOKAa3bIBAalOT ACHMMTOTHYECKHE NMpescTaBlenia Ia cPyHKuHi Bec- 
cea (*), 9TO BO3pacTaHHe MMeeT 9SKCIOHEHIMaJbHbIM XapaKTep. O6o3HauumM 
M,;; 3HaveHus CpeqHHX, OTBeYAaIOUHe NapamMeTpaM Q) = a@;, b =v; (i, j = 1, 2). 
Tora HMeloT MeCTO CJle{YIOWIMe MHTErpasIbHbIe COOTHOIIeHYA, XapaKkTepu3y- 
Ole 3aBHCuMOCcTb (yHKuuA M or BesMUHH dy, Our: 


1 i 
Ma (r)=\KiMu (rt) dt, Mix(2)=\KeMn (Vat. (12) 
0 0 ‘ 
Sylecb 
Ky = A,t* (1 — P\pag taal genoa [yr (1 —f)]. (ag > as>0), | 
Kamecist(l ate t Ia cent) Gee ey ea 
ne 20° (a) ue Tl + Ba) aia Ake 
A; As = TE a BaD’ 28; = a, (i = 1, 2). 


~ Pd +a) P (a2—a) ’ 


Cayuai 2. Tonaraem renepp a(r) = a+ qr, rF (r) = —(c+ br). Tipz 
stom M uM upusoyatrca K KOHs0eHTHBIM runepreomerpHueckuM (YHKUMAM: 


M = et.F,[ = (c—k— ka), 1 + ao: Ar| (A +0), (13a) 
M = pies (c — 3k +36a,), 3—a,; Ar (A+0). (13b) | 


Smech A = —(2k+a,) = V@ + 4b2, A= — (2k as a)j=V A 4a, =a | 


Tp c= —(1 + a) (k + ay), 2c = —ay(1 + a), = k (ay — 1) —a yen | 
wud (13a) BIpoxmaetca u jlaeT, COOTBETCTBeHHO: ' 


eee rs ey 8 en; Ar a Al | 
M=errlat+%) M = e-arle Ths Gar Me aa (13c) || 
\ %e 1 


rye ¥ (a; Z) — HenonHaa raMMa-pyHKUwA Disepa (*). Samenan B 9Tux op- 
MYyJ1aX do, ku Auna 2—, Rk nu A. MOWYYMM aHaJIOrHYHble BbIPAKeHHA WIA 
MM (r), Korga c= (ag— 3) (R + &), 2¢ = a (a — 3),¢ = bla.) = ae 
Hakone, nonaraa A = A = 0, 2B = 2c-+a,(1+4,), 2B = 2c + a, (3—a), 
HaXOjuM: 


M=e-whT, (2V Br), M = e-alT,_, (2V Br). (13d) 


¢ Papencrsa, nojoOnbre cbopMysam (12), umeror MecTo H B paccMaTpHBaeMoM 

-cemyuae. Tak Hampumep, eciM a(r) =a, rF (r) = —(c+0?r), To, o6osHayaa 

uepes Mi, sHauenua M npu ay) = ;, b=v;,c=C, (i,j,k = 1,2), nonysum 
cileyioulyio MHTerpaJIbHy!o TeopeMy CJloxwKeHHA Jia dyHKuNH M (dp, b,c, r): 

| 1 

) May. =\x(t) Mian [r (1 — t)] dt; a! + a) P (a, — a) B, == (f + a), (14a) 

| 0 

pMpwuem x = Bye—'t{%—%—1 (] — ee [(ae — 0%)/2 + (Cg = 0;)/2¥,, % — Oy; FJ. 
Sra dopmyvia, kak u (12), BepHa TOMDKO MPH % >> a, ->0; ofHaKO no,obubIe 


COOTHOLIe€HHA HMEIOT MECTO H JWIH = a,. Tak HanpuMep, mph yv=1-+ a), 
2bu =c+6(1+a), v>p>0, Pv) =f) (u—yv) B, naxogum 


1 
M (dp, 6, ¢, 1) = Boe~*" \ {#1 (1 — t)-¥-1 M [a, b, b (1 + ap), 2rt) dt. 
0 


AnaJIOTHUHbIMH paBeHCTBaMH CBx3aHbI cpyHKuMH Mj, (71) co cpequumu Miz (72). 
Iloqo6ubie dbopMyybI CBxH3H, OCYIIeCTBIIAIONIMe aHaIMTHYeCKOe MpoyoupKeHHe 
dynkuni M,M u3 ofHol oG6acTH H3MeHeHHA BeJIMYHH Ay, a,b, Cc, rf B Apy- 
rylo, MOryT ObITb NOwyyeHbI H B OOuleM cyyuae (2). Jloka3aHHbIe TeOpeMbI O 
CpeyHeM [Ole3HbI MPH WCCJIeOBaHHH MpoOOJIeMbI e€HHCTBEHHOCTH CHHPYJIAPHbIX 
gajau Jlupuxse — Helimana Jin ypaBuenua (1). 

Bpeyem B (1) BMecTO y NepeMeHHy!0 7 H MONOKHM A(f)=d). ITO aerT 


UPUxxe —- Ung + PF (r)u=0 (p(1 — a) = 2a). (15) 


Iloctpoum B nouynuockocTu 74> 0 oOsmacTtb A, KOHTyp KOTOpOH Y COCTOUT H3 
orpeska AB(—R,R) ocn x U HOPMabHOK KpHBOH r= R, mpoxofameh uepes 
touxu Au B. Byyem paccmMaTpuBaTb Ba pelleHHa uw H uw ypaBHeHHa (15), 
OrpaHHYeHHBle H HelMpepbIBHbIe BMeCTe CO CBOMMH [POH3BOJHbIMH BTOporO § II0- 
payka B mo6oH TouKe (x,7)€ A mM NpHHuMatoulve Ha Y 3HayeHHA 


| alee =a x) ux GO) =e); (16a) 
teen o Celene th, U) 13), (16b) 


re t, v, | H @—KOHeYHbIe H HelpepbIBHbIe Ha MHTepBavie (—R,R) byHkunu, 
iad KOToppix /, (x)= v(x), ¢(x) =c(x) mpa x =+R, y= 0. 

| Teopema 3. Ecau @ynxyun F(r) He nonootumenosHa 6 obaacmu A, a 
0<a <1, mo sada (16) umerom eduncméeenHoe peulenue 6 cay4ae C==-0 
inpu p>1u dan c=0 npu p>O. 

| Sta TeopeMa He BbimoHAeTcH, ecm F(r) > 0. JleticrBurembHO, Kak  u3- 
BecTHO 3 Teopem LIrypma, unrerpamb1 M uM ypapnenuli (4) u (7) OynyT 
npa F (r)>0 Kone6omumuca (pyHKIMAMH, NosTOMy, B cHly dopmya (5) H 
(6), MHoxecTBO HyJeli 9THX *byHKUM onpeseseT Te 3HayeHHA R, [IA KOTO- 
pbIX CYIeCTBYIOT pelleHHA UW HM UW C HYJIeBbIMH KpaeBbIMH aHHbIMH (16) Ha 
7, HO He paBHble TOxKecTBeHHO HyJIO B oOacTH A yxe MoOTOMy, 4YTO. WA 


HX BO3MOXKHBI ycloBun u(0,0)0, un (0, 0) 0. 


| As 
20 


[Ipumepamu Takux peuleHHi mpH a(r)= a, F (r)= k? coyxKaT PyHKUMH 


w(n, Bk, xy) = 1" Insp (Rr) Ch (2) (4 a) (7a 


‘u(n, B, ky x, y) = yr" Ings—p (kr) Cn °(t) (2 =0,1,2,...). (17d) 


Hasosem mpo6uemama D u D sagauu (16a) u (16b) COOTBETCTBEH- 
HO IpH ycuiOBMv, TO t(x) = v(x) = 0, uM OOo3HauMM Yepes Me u nee) (v = 


= 1,2,...) pacnovoxKeHHble B NopaKe BOspacTaHHa KOH ypaBHeHHui Fate (\)= 
=O0u Jasio()) =0 (h\=kR). Torga co6cTBeHHbIM 4Hc1aM / 


1 1 | 
= ) = —)) 
ete = R Mite Pte R ti (18) 


i 
orpeyaioT quid o6acTA A co6cTBeHHble pynkunn ul) = u(n,B, RY) ,, x,y) H 


uP=u(n, B, Rely», x,y) 3agau D u D coorsetctBenuo. IIpx stom u3BecT- 
Hble CBOlicTBa Hyweli dbyHKuuli Becceta uw nomuHoMoB JTerenOayspa JjaoT Ham 
npegcraBsleHve O XapakTepe CMeLCHHA Y3JIOBbIX JHHUit COOCTBeHHBIX ¢pyHKuMi 
pH nmepexoge oT 3HaveHHi B =O k BenuuvHam B >0. Tak Hampumep, ko) > 
SH, BO, pg <A, gy Mg SAM, gy THe AO, WAG), , — coocTREHTEG 
ucla TeX 2%Ke 3aad AIA ypaBHeHuA KoseOaHn (8 = 0). Kak moKa2bIBaloT M3} 
BeCTHbIe HepaBeHcTBa Mapxkopa — Crustbeca—Cere (4-*) ya Hysen om 
HomoB TereHOayspa, H30roHaJIbHOe* pacnovIoxKeHHe Y3/IOBbIX JIMHHM COOCTBeHHbI 
(yHKUMH HMeeT MeCTO To/bKO ecuH B=O HM HapyllaeTca MPH BCexX JpyrH 
3HaueHHAX B. 


SameuanHue. PapenctBa (5), (6), (10) cTaHoBaTcad TDpHBMaJIbHBI 
Aaa Tex pemenuli v(x,) uv (x,y) ypaBHenua (15), y KoToppix v(0,0) = 
=v, (0,0) =0. J\na taxux pemennit yoKxasprBaerca: 

Teopema 4. Iycmo v uvClLy, (0,0) =v, 0)=0; 0 = x1 (x, y) 
20€ W(X,") O2panuuena npu n=O Bmecme CO Cé0UMU NpoUse0OHbIMU emopoe 
nopadKa, npurem vy (0,0)+0 wu vxn(0, 0)=+F 0. Toeda, nonraeaa G (a, z) = 
= 2p, + az,+rF (r)z, G(3+4a), M) = G(5— a,M) = 0, M (0) = M(0) = 1 
MOAYMUM: 


rM (r) 0, (0, 0) =D, \ v sin® 8 cos 0 d9, (19a) 
0 


r—#% M (r) Urq (0,0)= D, \o sin 26 a6, 7 


Send 


Ves +8) D, = 20 (2 +8), Vx (1 —a)T /2 8) D, = 20 (3 — 8). 


MockoscKH BeuepHult Tloctynuso 
MeTaJluIyprHyecKHH WHCTHTYT 16 XI 1958 
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IIpx 8 =0 umeer MecToO 3aKOH M30POHAJBHOCTH Y3/0BbIX JMNM, B CHsy KOTOpOrO HY: 
JCBbIC JMHHK COOCTBeHHEIX (PYHKUMH, MpOXxofsillue uepes OMHY TOUKy, MepeceKalorca Mop 
PaBHBIMH yrvlaMU (H30rOHaJIbHO). 


26 


: 
j 
| 
| 
. 
| 
| 


Hornage Akagemun nayrx CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 
r. HW. KAU 


OBOBIJEHHBDIE ®YHKUHH HA JIOKAJIBHO KOMNMAKTHbIX 
PPYMMNAX WH PA3JIOWKEHHE PETYJIAPHOrO NPEXCTABJIEHNA 


(ITpedcmaeaeno axademuxom H. H. Boeoawdoeeim 20 XI 1958) 


1. OOosHauum uepes H cenlapa6embHoe ruibGepToBo mpocTpaHcTBo Hu 4epes G 


_ JIOKaJIbHO KOMIAaKTHY!0 TpyNNy, YAOBNeETBOPAIOLLyIO BTOPOH aKcHoMme cueTHO- 


CTH; MpecTaBsieHve rpynnbl G HenpeppiBhHo H yHuTapHo. Iloq KowpboOMm onme- 


| PpaTOPOB B H tionuMaetca cs1a6o SAMKHYTO€ CHMMeCTPHYeCKOe KOJIbUO OFpaHH- 


YeHHbIX OMepaTOpos. 
Ka>KoMy KOMMYTaTHBHOMy KOJIbIly onepatopop C B H coorTBetcTByeT 
passioxenHe H B HempepbiBHy!O MpAMYIO CyMMy TwuIbOepTOBbIX MpoOcTpaHcTs: 
eo): \ L™ do. Tloq astTHM NOHHMaeTCaA M30MeTpHYecKOe OTOOpaxenue H ua 
MpocTpavcTBO BeKTOp-*yHKUMH co 3HayeHuamu U3 L) (4). Qnement f € H oro- 
2KIECTBJIACM C COOTBeETCTBYIOWeH eMy BeKTOp-cpyHKuveH f = {f(A)}. Kowpno 
C cocTrouT U3 BCceX OFpaHHYeHHbIX (PyHKWMH HeKOTOpOrO cCaMOCOIIpA»%KeHHOrO 
onepatopa Q; o—ciekTpasIbHaa Mepa Q. 
_ Ilyects C’—xkoubuo Bcex omepaTopoB, KOMMYTHpYyIOUMx Cc onepaTopamu 
Kompua C. Jina mo6oro AEC’ umeem 


Af ={AQ)F()} (FEA), (1) 
rye A(\) —orpanuyenupld onepatop B L®), B uacruoctu, ecm A = a(Q)EC, 
10 Af =a(Q)j = {a(d) FQ). 


IIpumenum teopemy Mayruepa (',”) 0 pa3ioxXeHHH NpeqCTaBJIeHHA NOKaJIb- 


' HO KOMMaKTHOH Tpyllib] Ha HeMNPpHBOMHMbIe K peryJIAPHOMY MpeCTaBJICHHIO 


rpynnpt G. L,(G)—rusbOeproso mpocrpancTBo (byHKWMH Ha G, cymMupye- 
MbIX C KBaf[pPaTOM OTHOCHTeJIbHO JICBO-HHBapHaHTHOH Mepbl. OnepaTopbl JIeBbIXx 
cypuros Ly: f(x) —> f(g +x) (g,x€G) onpegzenator B L(G) perymapHoe mpen- 
ctaBsenue. Uepes S 0603HauHM KOJIbIIO, MOpoxeHHoe onepaTopamu Ly. Ilyctb 
C —HeKOTOpoe MaKCHMaJIbHOe KOMMYTATHBHOe KOVJIbILO, pHHassexKaee S’, 


u L,(G) = jo ds —coorBercTByioulee pa3moxeHHe L,(G) B HenpepbiBHy10 
cymmy. Jina kaxgoro g€G umeem Lyf = {Lg(d)f(A)}. Mpa nour scex 


-omepatopp! Lg (id) onpegeasioT B cooTBeTcTByiomMx L) HenmpHBo_¥Mple mpes- 


cTaBJieHHA rpynibl G. SToT pesybTaT HeYOBJICTBOPHTeJIeH B TOM CMBICJIe, 
YTO OTJCJIbHbIe «HeMpHBo_MMbIe cyiaraembley L™) He TOMbKO He ABJIAIOTCA NOL- 
-mpoctpaHctBamu L,(G), HO jake HMKaK He CBA3aHbI C (PyHKUMAMM Ha rpyn- 


ne. B To «xe BpeMA KuJlaccMuecKHH uHTerpa Pypbe f(x) = \c(d)e?*dd Mmo- 


->KeT ObITb HCTOJIKOBAH Kak pa3sJIOx*KeHHe PeryJIAPHOTO IWpewCTaBJICHHA TpYTIilibl 


CBHTOB Ha OCH B HelpepbIBHYy!0 CyYMMY OJHOMEPHbIX NpeAcTaBJIeHHi, pH 9TOM 
Kaxkyloe «claraeMoe» peaJIM3yeTCA B BHe (yHKILHH, MpOMmOpiyoHaJIbHbIX e’**. 
Takum o6pa3om, L®) coctoaT “3 cbyHkuui Ha rpynme, XoTA HM He NpHuasse- 


wax L(G). Avasorwunpii pe3yJIbTaT [Id KslaCCH4YeCKHX Ipylll Moyen 


MU. M. Tenstangom u M. A. Halimapxom (cm., nampumep, (*)). 


9 y 


Llemb HacTonulel 3aMeTKH — MOKa3aTb, YTO pasJoxKeHHe peryApHOrO Mpey- 


cTaBJleHHA rpyunbl G Ha HeMpHBOLHMbIe MOXKeT ObITb HHTEPIpeTHPOBaHO Kak 
pasloxKeHHe Ha CYMMY HEMPMBOAMMBIX TpeCTaBJeHMH, MeMCTBY!OMNMX B MOL- 
mpoctpancTBax H) HansexKalluM OOpas0M MocTpoeHHoro MpocTpaHcTBa 0606- 
UeHHEIX (pyHkuui. Bonee toro, mpocrpanctsa H) (byHKUMOHaJbHbI B TOM 
CMBICMe, YTO KarKoe COepxKHT TMVJIOTHOe MOMMHOXeCTBO 9JJIeMeHTOB THIIa 
PyHKuHH. 


2. Tlom cucremof o606neHHBIX 9JIeEMeHTOB rusIbOepToBa MpoctpanctBa Hf | 
TIOHHMaloTCA CHCTeMbI, mocTpoeHHbie B (*). Kayan Takan cucTema olpeye- 


deTCA HeKOTOpbIM omepaTopom 7. Uepes Hr (H D Hr) oO03HauuM mpoctpaHcT- 
BO OOOOUICHHBIX 9JIEMeHTOB, Uepes D7 — mpocTpaHCTBO OCHOBHbIX 3JIEMeCHTOM. 
(o, S)— 3Hayenve yHKWMOHaa, olpeyeeHHOrO OOOOLLEHHBIM 9JIeMeCHTOM, 


S Ha OCHOBHOM 2zlemeHTe ¢. Ja ompefeseHHoro Kslacca cuctem — H-cucTe- | 
MbI — HMeeT MecTo Teopema Tuma Teopempr HM. M. Tespcpanna u A. IT. Koctw- | 


yenko (°).. ITO 3HauHT, YTO JVIAn JaHHOK H-cucreMbl sKOOOH camMoconpAKeH- 


HbIM onepaTop HMeeT TOJIHYIO CHCTCMY OOOOMLeHHBIX COOCTBeEHHbIX 3JIEMCHTOB, | 


mpHnaniexamux Hr. U3 n. 1 cnexyer, uro mpoctpanctBsa L), aBuJarollmecs 
«cylaraeMbIMH)» B pa3yioKeHHH Hf B HelpepbIBHYIO CYMMYy, MOXKHO paccMaTpH- 


BaTb KaK COOCTBeHHbIe MOsMpoctpakcTBa CaMoconps2KeHHOrO omepaTopa Q._ 
CneqoBaTebHO, OHH MOryT ObITb HHTEPMpeTHPOBaHbI Kak MOMPOCTPaHcTBa Ipo- | 


cTpaHcTBa OOOOUIeHHBIX 3uemMeHTOB Hr aHHon H-cuctempl. TOouHbi CMbICJ 
3TOrO YTBeEPKeHHA ccopMyJHpoBaH HWKe. 


Teopema 1. J/ycme Hr — npocmparncmeéo o600wenHolx anremeHmoe 
duxcupoeannott H-cucmembt OanHoeo euavrbepmoea npocmparcmea H; C — 
Kommymamuénoe Koroyo onepamopos 6 Hu H = \ L® ds — coomeemcmeyrowee 


pasaoncenue 6 Henpepolenyto npsamyto cymmy. Cytwecmeyem mnroocecmeo A 
noaHotl s-mepbl, ONA KaoCOOtL MOoUKU h KOMOpPOeO ONpedenenHo noOnpocmpan- 
cmeéo H” CH ry (eo06we eoeops, He 3amKHymoe), mak umo: 


1) B H® moocno eeecmu cKaanpHoe npouseedenue mak, umo H™ oKasol- 
eaemcA euAobepmoésoim npocmpancméom, usomempuunom L\. ITycmeo 


a(h)<—>a® (a QA ELM, a EH) (2) 


cooméemcmeéeyrouiee U30MempuuecKkoe omo6 paocenue. 


2) [laa Kaxcdoeo f €H mootnHo onpedeaumbo npu noumu ecex) cemeticmec 
o606wWeHHolx anemenmoe fC Hr maxkoe, umo 


fH\ide, AP=2(QF=laa fds (AEC) (3) 


(uNmeepan noHumaemcsA 6 caabom Cmotcae: (¢, f) = \ (@, [%)ds Ona  @cex 


g€Dr). Cemeticmeo —% onpedeanemca aaemenmom f €H odno3sHa4uNo Cc mo4- 


Terie mHoocecmea Mepol HYAb. Jlaa Kascdoeo fH noumu ecwdy 
Hey. 


3) Cucmema noOnpocmpaxncme {H™} eduncmeenna 6 caedyroilem cmbicae> 
ecau {H'™}—dpyean cucmema, yOoeaeméeoparwwan ycaceunm 1), 2), mo| 


HY = H'™ npu noumu ecex . 


4) ITodnpocmpancmea H) nonapHo He nepeceKkaromca u ux 3AMKHYMAA 
AUHeUHAA OOONOUKA coenadaem c Hr. 


9) ITycme AEC’ u onepamop A oeparnuren no Kopme npocmpaucmea Hr. 
IT podoastum eeo no Henpepoienocmu na ece Hr. Jlaa ato6oz0 f€H umeem 


ilps \ Af™ds. [laa noumu ecex 4} nodnpocmpancmea H npueodam one-_ 


pamop A u 6 cuay coomeemcmeuii (2) u (1) 


A (\)a(h)<->Aa™ Oana ecex a%E HO, 
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3. Ilpumenum tTeopemy 1 x pa3s02KeHHIO peryJapHoro npeycTaBseHus. 

Teopema 2. Iycme G— aokanbHo Komnakmuan epynna, noporcdaeman 
HeKOMOpO KOMNAKMHOL OKPecmHOcmo1O eOuAUYol (6 YaCMHOCMU, CeA3sHAA 
AOKANHO KOMNaKmHaA epynna). B npocmparcmee H = L,(G) moowno eeecmu 
makyto H-cucmemy o606uenHolx anemenmoe, umo: 

1) Onepamopet cdeuza Lg oepanuuenol no nopme npocmpancméa oOobwen- 
HOlLX INCMEHMOB U, CAEOOAMeAbHO, ONpederneHol 60 ecem Hr. 

2) ITycmo 


H=\L%ds, Lgl ={L,0)F0)) (FEH, g€6) (4) 


Hekomopoe pasnoweHue peeyAApHoeo npedcmasrenua HA Henpueodumole. Co- 
2NacHo meopeme 1 nocmpoum no pasaooscenuto (4) cucmemy noOnpocmpancme 
{H™}. Kaotdoe H® seasemca euavbepmosoim npocmpancméom omHocume bho 
COOMBEMCMEBY10OLUUM 00 PAZOM 6GEDEHHOZO CKAAAPHOZO Npouseedenus (meopemal,1). 


IToumu ece nodnpocmparncmea H npueodam onepamopol Lz. Onepamopot 
Lz onpedeasiom 6 eunavcdepmosom npocmparncmee H™ Henpueodumoe npedcmae- 


Aenue epynnol G, yAumapHo sKeUeaAeHMHOe 6 CUAY COoMeemcmeun (2) Nped- 
cmaenentuio Le(h) 6 LY. Hmeem 


Le \Le [de “Ona “ecex gE G, PEM 


3) ITpocmpaxcmeo H codepocum naomnoe nodmHoocecmeo aaemenmoe f, 
OAA Kaxc0020 U3 KOMOpelx noumu ece f\™ saeasiomca Henpepolentimu byHK- 
yuamu f(x) (e006ue eoeops, Henpunadscocaumumu H). Jan maKkux 9aremen- 
moe f np ecex x EG umeem 


f (x) = \ F (w)de. 


B noamu Kasxcdom nodnpocmpancmee H o606ujennole aaemenmot f(x) 06- 
_pasyiom naomnoe nodOmHoocecmeo. 

SameuauHne 1. Teopema 2 ocTaeTcs, No-BHAMMOMY, ClipaBeJIMBOH IA 
JHOOOH MOKaJIbHO KOMMAaKTHOH Ypynnbl (YyMOBJIeTBOpAIOWIeH BTOPpOH akcHoMe 
‘cueTHOCTH). Takoe O6oOmleHHe MOX*KeT ObITb NOJIYYeHO TeEMH %Ke MeTOJaMH, UTO 
WM lOKa3aTeJIbCTBO TeEOpeMbI 2, HO C HCMOJIb30BaHHeM OoJiee OOULeH KOHCTPYKUMH 
OOOOMLEHHBIX (PYHKIUMH, HexKesIH IpHMeneHHas B (*). 


SamMeuanHne 2. Bmecto pa3sioKeHHH MO MaKCHMaJIbHOMyY KOMMYTATHB- 
HOMY KOJbILy C CS’ MoxKHO paccMoTpeTb pa3yioxKeHHe 0 WeHTpy Kouba S; 
TOra pe3yJIbTAaTbI TeopeMbl 2 NepeHOCATCA Ha WeHTPaJIbHOe pasJOx*KeHHe pery- 
JAPHOTO MpeyCcTaBJIeHHA. 

4, Jla ycneiummoro mpHMeHeHuA allmapaTa OOOOUIeHHbIX (PyHKUMH Cylile- 
CTBEHHO, UTOObI MpOcTpaHCTBO OCHCSHBIX (pyHKWMH Dr cocTOAJIO U3 BO3MOX%KHO 
6osee «xopoumx» cbyHKuuh. Jlocrarouno, uToOnr Dr copeprxasio mOTHOe MO]- 
lipoctpaucTBo Dy, cocTrosilee W3 TakUX (yHKUMH, TaK KaK KaK][bIi HelpPepbIB- 
HbIli (PYHKUMOHa Ha Dr OfHO3HauHO OMpesesAeTcsH CBOMMH 3HayeHHAMU Ha Do. 
Hue onuurem Takoe MOLMpocTpaHCTBO JIA CHCTeMbI OOOOMLCHHbIX PyHKUHH, 
MOCTPOeHHOH B Teopeme 2. 

CorjacHo ofHoH Teopeme Ama6e (cm. (°)) MoKambHO KOMMaKTHaA rpynia G 
COMepXKUT OTKPbITy!O MpoeKTHBHO-MeBy NoArpynny Go. Tpynna Go HasbiBaeTca 
MPOCKTHBHO-JIMeBOH, CCIM OHA COsepxKHT Taky!O WemoukKy KOMMaKTHBIX HOp- 
MaJIbHBIX yemutTeneh N, (n= 1,2,...), ¥ro cbakTop-rpymma mo KaxkMoMy 43 
HUX sABIseTcA rpynnot Jin u B Ka%KMOH OKPeCTHOCTH eMHUIbI COMepKUTCHA 
HOPMaJIbHbIIi jlemMTeb wenouKu. Hopmaspubie gemutemn N, ABMAIOTCA NOp- 
rpynnamu rpynnp G. Uepes Gz O603HauHM OfHOPOJHOe MpOCTPpaHCTBO JICBbIX 
KNlaccOB CM@KHOCTH rpynmpt G no kKOMMaKTHOM noyrpynne Ny». OvxepryHo, 
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Gn—OeckoHeyHo uddepentupyemoe (axe aHasHTHYecKOe) MHOrooOpase. 
Kaxasa (byHkuua Ha G, NOCTOAHHaA Ha JIeBbIX KJlaCcaX CMeKHOCTH MO HOf- 
rpynne Nj, MoxeT paccMaTpHBaTbcA Kak yHKUMA Ha Gp, M OOpaTHO. 
Teopema 3. Cucmema o606weHnolx anemenmoé, dueypupyrujan 6 meo- 
peme 2, moocem Oolmb eoi6pana mak, umo Dr codepocum 6 Ka4ecmee naom- 
HO2O noOmHoncecmea npocmpancmeo Dy, onuceleaemoe caedytoluum OOpas0M: | 
dynkyun na epynne G npunadaesncum Dy moeda u morcko mozda, Koe0a Ona 
NOCMOAHHA HA NeBLlX KAaccaxX CMeoxCNHOCMU no KaKoli-HubyOb us nodepynn Ny 
u, OyOyuu paccmompexa Kak ynkyuA Ha Gn, A6AReEMCA GUuHUMHOL OecKoHed- | 
HO Ougoq@epenyupyemolt cbynKyued. / 
Ouepuguo, Bce dbyHkuuu 43 Dy PUHHTHBI Hu Henpepbipubl. Ecau rpynna G 
aBanetca rpynnof JIu, To Dy—mpocTpaHcTBO BCeX @WHHTHBIX OeCKOHe YHO 
Auddepenupyemblx PyHKUMH. 
5. B 3akmloyeHHe OTMeETHM TeOPeMY, JerKO CwIefYIOULy!IO u3 CopmMysMpo- 
BaHHOH BbIUe Teopembt MaytHepa u Toro, 4uTo0 Do MIOTHO B 
Teopema 4. JToumu ece Henpugodumole npedcmaércHusn 6 OAHHOM pa3-— 
AOHCEHUU peeYAAPHO2O npeOcmasleHUA npoeKMUsHO-AUeBol (6 “ACMHOCMU, AO- 
Gott cessHoli AOKAALHO KOMNAKMHOt) epynnel ABAAIOMCA NpedOcmaéslenusmu 
epynn Jlu.* 
VHaye ropopa, onepaTopbl KaKoro Takoro MpescTaBJIeHHA MOCTOAHHbI Ha 
KlacCaX CM@KHOCTH MO HOpMaJIbHOMY JeuIMTeO, (aKTOp-rpymma WO KOTOpOMy 
aABJAeTCA rpynno JIn. 


| 
/ 
Tloctynuao | 
18 XI 1958 
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MATEMATHKA 
M. Tr. KPEHH 


Ob HHTEFPAJIBHOM NPEACTABJIEHHH HEMNPEPbIBHOM 
IPMUTOBO HHAE®HHNTHOM ®YHKUMM C KOHEYHbIM 4HCJIOM 
OTPHLUATEJIBHbIX KBAJIPATOB * 


(ITpedcmaeaeno axademuxom A. H. Koamozopoesim 26 XI 1958) 


Ilycth x—HeKOTOpoe wWem0e HeOTpHtaTembHoe cio. OGosHayHM uEpes 
Busa (0<C@< 00) Knacc HenpepbIBHIX SPMHTOBBIX cbyHkunli f (x) = f (— x) 
(—a<x< a), oONagaiouux cCmeyIOulMM CBOLCTBOM: KaKOBbI Obl HH ObIWIH 
WUCIIA X4,%),...,X%n (N= 1,2,...) H3 OTKpbiIToro cnpaBa uHTepBasa [0, a), 
S9PMUuTOBa (popMa 


n 
: > fe; — xa) Bb 
| j,k=1 
MMeeT HE 6onee yeM x OTPHILAaTeJIBHbIX KBaJ[paTOB, HM xXOTA 6bI OWHa H3 TaKHxX 
OpM HMe€eT TOUHO x OTPHLaTeJIBHbIX KBajJIpaTOB. 


Teopua dbyHKuuh f(x) Knacca %y;00, YMOBJETBOPAIOWUX JOMOMHUTebHOMY 
TpeOopannio f (0)< 0, HenocpeycTBeHHbIM OO6pa30M CBx3aHa C TeOpHeli BHHTO- 
BbIX JIMHHH B mpoctpancTBe JloOauepckoro OecKOHeuHOrTO YHCa v3MepeHnit. 
Vuterpaibuble mpezctaBlienha Takux cbyHKunl f (x) €%)... OblwIM NOyueHbI aB- 
TOpoM eue 1948 r. (cm. (1), a Tak»xe (?), Te MpHBezeH NMopoOHHIi BbIBOL 
9THX MpeAcTaBJIeHH C OMHOBpeveHHbIM HX OOOOMeEHHeM Ha CulyYal CyHKUHh 
F(x) Kaacca Pr:co, f (0) <0). 

_ Specb OyfyT NOyYeHbI HHTerpavibHble MpeACTaBeHHA MIA OObIX (PyHKUMH 
FC) € Bisco (x > 0). 
| 


1. IlycTh Q (A) = + ght +... + G4 — HeKOTOpbIM ~MHOrOWIeH C KOM- 


TIJIEKCHbIMH KOaddpNuUNeHTamMu. O6osHauuM yepes La.q (O << a< 00) kyacc Henmpe- 
PbIBHBIX 9PMHTOBLIX byHKuMH f(x) = f(— x) (—-a<x<a), O6.1a {arolyux 
CBOHCTBOM 


i (x—s) Qi &) #8) O(—iR) ole) as ax, 


0 
re (x) (O< x < a) — NpousBoubHaA * pa3 HelpepbiIBHO juddepenuupyeman 


(PYHKUMA, TOXKMeCTBEHHO paBHaA HYJIIO B HeKOTOPOM JIEBOM OKPeCTHOCTH TOUKH 
‘X= MW YOBJIeETBOPAIOWAA YCJIOBHAM 


ari) 


| ¢(0) = 9 (0) =... = p90) = 0. 
Ecru (yok ~ YAOBJeTBOpxeT TepeuMCJIeHHbIM YCJIOBHAM, TO PyHKUHA 
.d 
(0) =Q(—ig)e (<x<a) (1) 


‘OyneT OOalaTb CBOMCTBaMH: 


* PesysIbTaTbI HaCTOAMerO COOOUeHHA ObIIH OJIO%KeHbI AaBTOPOM 16 IV 1958 r. Ha 3ace- 
fauuu PusHKO-MaTeMaTHyecKkoro OTAeNeHHA AKayleMHH HayK MECPRE 
i] 
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1) pynkuua d(x) (O<x <a) HempepbiBHa Mu OOpaillaeTCA TO*KeCTBEHHO } 
HYJIb B HEKOTOPOH JIEBOM OKPeCTHOCTH TOUKH X% = a; 


2) dynKiua ~(x) opToroHasbHa K JIOOOMY PpellleHHIO w(x) ypaBHeHHs 


Qi “z) ©) ay 


\$ (a) (x) dx =0. 
6 


O6paruo, ecau cbyHKuua $(x) (O< x <a) yyoBNeTBOpseT ycuoBuAM |) 1 
2), TO Haligerca CyHKIMA P(X), YAOBeTBOPAIOMLad MepeyHCJIeHHbIM YCJIOBUAN 
WM Takada, uTO HMeeT MecToO (1) 

Bes tpya ycTaHaBsMBaloTca Cue youve MpevioxKeHKaA. 


1°. Eco f € Bo;a, AQz (A) = M+... — M060 MHOro“eH TaKOH, YTO TIPO 
vspeyenwe Q, (A) Qy (A) MemuTca 6e3 ocTaTKa Ha MpousBemeHHe Q (A) Q (A), Te 
fEBe;a- | 


2°. Ecm f €Bo;a, TO MpH HeKOTOPOM x%,<x* Takxe f € By. O6osnaunn 
yepes Lg.q MHOXKECTBO BCeX (PyHKIHH ~, yAOBJeTBOPAIOWIMX ycOBusHM 1) u 2) 
C nomoupio dpynkunn f € Bea (f 520) wa Loq MOXKHO onpeyemMTb cemMusedu 
HHTHOe CKaJsInpHoe MpousBeseHHe (¢4, bo), MOJIOX%KUB 
aa 
(das $2) =) & — 5) $1 (5) bal) ds dx. 
06 
PaccmoTpuM JimHeitHOe MHoxecTBO D Bcex HerlIpepbIBHO nucbpepentupyemnrs 
dbyuKunl pe Leg Takux, uTo $(0) = 0. Ouesnguo, D naotHo B Leg. On 
jemuM Ha D onepatop H, nomaran Hb = i(d/dx)> (bE D). Jlerko Bugetb, ut 
(Abi, Pe) = (bis 12) (1 $2 € D). 
Ilyeth a; (j = 1,2,...,7)— Bce pa3yMUHbIe BeLeCTBeEHHbIe HYJIM MHOFOW! 
Ha Q(A), a kj (f = 1,2,...,7)— ux KpatHoctu. Tlonoxum 
Qo() = [| Q—«,))éi. 


i=1 


Jlax mo6oro > €Loe.q Nom0xKUM 
a 


@ (b;d) = oy \ eb (x) de. 


0 


OTO BbIpaxkeHHe ABIAeCTCH WemoH cbyHKuveH h. YTBepKmeHve crpaBeViIHBo 
MpH sameHe Qo Ha Q, H B TaKOM BHJe OHO SKBUABaJICHTHO Tpe6oBaHuto 2) Jil 
‘(pyHKiHH ¢. 

HerpyqHo BugeTb, 4¥TO tyHkuMonHal D(~;A) aBIneTCH HanpaBaaK 
ULHM JIA SPMHTOBa onepatopa H. Orctoya Ha OCHOBaHHH OOuLeli TeopeMi 
(°,*) MOxHO yTBepoKaTb, TO CyllecTByeT HeyObIBalollad yHKunA o (A 
(— 00 <kK< oo, 3 (0) = 0) Takaa, uTO 


(bide) = |) ODEN ds A) Gry $e € Lee). | 
OtnpaBiiAch OT STOO pesyJbTaTa, CPaBHUTe/IbHO HeTpyHO yxKe ycTaHa 
BUTb CJleyroulee MpeVIoxKeHHe: 


Teopema 1. J[aa moeo umo6or nexomopasn dynkyua f(x) (-a<x< ¢ 
npunadsencana Kaaccy Ba:a, HeoOOxoduUmO u Oocmamo4uHo, umMobbL ONA dont, 
CKANA AOCOAIOMHO CxXOOALUeeCA UNMeepaabHoe npedcmaerenue 


ae Ax : 
i) =h, (x)+ | 2 ee ge 


A) (—-a<x<a), 1 
pe a ( <a) (; 


ww 
to 


20e o(h) = o(A—0) (wo <A <0; 9 (0) = 0) — nexomopaa neybviearowyaa 
@ynkyun; S,(x;) (0 > 0) — kakas-au6o nonpasxa, peeyaspu3supyiwan uxKme- 


—2paa, a h(x) = h,(— x)—coomeemcmeenno nodo6pannoe apmumoeo pewenue 
 OOHOpOOHO2O Ypaenenun 


Q(— 1%) Q(—ig)h=0. (3) 


Ecru a =o, FE Pg;a, mo mynxyua o(d) 6 npedcmaenenuu (2) onpedensemca 
COUHCMBCHHbIM OO pasom. 

_  loscnum, uro cyxuKuua S, (x; ) (9 > 0) nasprBaetca peryJApusup yw- 

“mlew mompasBkol B unterpame (2), ecam S,(x;4) =O mpu |A|>>p, a mpu 

1A|<e cynxuus S,(x;4) paBHa mpouspegenmo Q5(A) Ha cyMMYy rvlaBHBIX ya- 

ctel bynkunn e*/Q5(h) OTHOCHTebHO BCeX e€€ TIOJOCOB. 

| Uroobt us6exkaTb HeompefeeHHOCTH B uHTerpase (2), MbI Gynem Bcerga 

tpeqmoviaratb, YTO TOUKH +p ABIAIOTCA TOUKAMM HeMpepbIBHOCTH (pyHKILHH 

o(h). Ouepuyno, u3MeneHue BbIGopa p Bcerfa MOET ObITb KOMI€HCHpOBaHO 

_ COOTBETCTBYIOINHM H3MeHeHHeM BblOopa pellenua A, ypaBHeHusn (3). 

| OrmeTuM, 4To ycJioBue aGcomoTHO cxoquMocTH uHTerpasia (2) SKBABAaJIeHT- 

HO Tomy, ¥TO 


‘ 


foe} 
r 
_d50) a 
(1 ++ 02) 
—0o 

rye m—crTeneHb MHOrowIeHa Qs (A). 

2. Ecnu f€ Bx:co, TO IPH KOOOM ocTaTO“HO Masiom A >O mocameqoBaTeub- 
HOCTb os rye cl") =f (ph) (p=0,+1,+2,...), oOnagqaet Tem cBol- 
CTBOM, 4TO BCe OTpe3KH OeCKOHeEYHOH SPMHTOBOH CopMbI 


> oe Eq oe (4) 
0 


P,q= 


HauHHad C HEKOTOPOTO, HMeIOT TOYHO x OTPHIaTeJIbHbIX KBafpaToB. B 93TOM 
emyuae (cm. (7) umm (°), § 19) Bcerga HalifqeTca OfHA HM TOMbKO OHA TocsepO- 
| BaT@JIbHOCTb KOMIIJICKCHBIX UHC % = 1, %, %, ..-+,%, Takan, 4YTO dopma (4) 
OyMeT HMeTb HEOTPHUAaTeJIbHOe 3HAUCHHe, KOJIb CKOPO 


Ep = XoNp + Np + --- + Le Np—x 
GAO OA DRE eS i a) P 


eS a 


tl 


‘rae {jp}o — mo6aA MOCJIeXOBaTe/IbHOCTh KOMMJICKCHbIX 4HCe/I, BCe YWICHbI KO- 
TOpoH, HayHHad C HeKOTOpOrO, paBHbI HyvlO. Orcioyqa MyTeM COOTBeTCTBYIO- 
‘lero lpeyenbHoro repexoga (4-0) nomyyaeTca NepBad YacTb Cueqyloulero 
| ipeqvioxKeHua. 7 

| Teopema 2. Bcaxok gynxyuu FEB. omeewaem no Kpatnel mepe 
oO0UHK mHozo4neH Q(A) cmenenu x maxoti, umo f € Boo. Beau Opyeot muo- 
2ounen Q,(d) GyOem o6aadamo nocaednum céolicmeom mozda U moAbKO mMoe- 
0a, Koeda npouseedenue Q, (d) Qi (A) Gydem Oenumoca 6e3 ocmamKa Ha npo- 
useedenue Q(d)Q(A). 

) ConocraBsleHve TeopeM 1 u 2 MpHBOAMT K OMpef{eyeHHOMy HHTerpa/bHOMy 
‘mpeyctapnenuio quia yHKunit f (x) € Bio. CymlecTBoBaHve Takoro npescTapue- 
Hua ya dyuKunn f € Py;a (O<a<0o) o3Hayao ObI, YTO BCAKad PyHKIMA 
FEB, MonycKaeT mpofowmKenve B Ksacce By;co, HO STO MpepvoxeHHe, M0-BH- 
qIMMOMY, He HMeeT MecTa (B QHCKpeTHOM Cyly¥ae COOTBeTCTBYIOMee YyTBeprKe- 
Hue HeBepHo —cmM. (?),§ 23). Oguako cmpaBeinBa: 


3 JAH, rv. 125, Ne 4 
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Teopema 3. Ecau fEBwa wu Ora Oocmamouno manozeo h>O dopma 


Maas 


> e—DDE Ee 


p.q=0 


ompuyamenona, mo d@ynkyusa f Oonyckaem no Kpatinet mepe 00HO npodoase- 
Ruesy) 6 bo. 

OrmeTuM, 4TO pe3yJIbTaTbl HacToAWero COOOULeHHA SABJIAIOTCH KOHTHHY- 
aJIbHbIMH aHayioraMu mpejwioxKenni, umerouluxca B (?) (dacTHuHO B (°)). OHa- 
KO JI UX YCTAHOBJIeHHA MOTpeOoBaJIMCb HOBbIe CpeCTBA. 

Jina cayyaa @=oo, Q=h Teopema | 9SKBMBaJIeHTHa OHO TeopemMe 
B. B. Tuegeuxo (°), KoTopas 3aTem Obiuia o6o6ujena M. C. TTImackepom nw 
A. M. Srnomom (7°) (a= co, Q=d*). Y stux apropos ycuosue f € Bax, | 
3AMeCHAJIOCb +2KBUBAJICHTHBIM YCJIOBHeM, YTO MpH MocTaTOuHO MavBIx h > 0 
ynxnna Aj" f(x) = f (x + xh) — xf (n+ &—1) A) +... +f (*—xA) aE 


JIA€TCA QPMUTOBO MOJOXKATEMBHOM (MpHHaexKUT KMaccy Bo;00). 


Iloctynui0 
24 XI 1958 
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orsagn Akaygemun nayr CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 


A. B. KY)KEJIb 


CNEKTPAJIBHbIM AHAJIM3 HEOFPAHHYEHHDbIX 
HECAMOCOMNPSDKEHHbIX OMNEPATOPOB 


(ITpedcmaeaexo axademuxom A. H. Koamozopossim 26 XI 1958) 


Hactosujad 3aMeTKa TOCBHIeHa CIeKTpayIbHOMy aHaJM3y ulMpoKoro 
KJlacca JIMHeiHbIX onepaTopos (K’-onepaTopos): omucaHulo Tpeyro.IbHOi Moye- 
JM, W3YYeCHHIO CMeKTpa MU paCCMOTPeHUIO BOMPOCOB MOJIHOTbI HEKOTOPHIX (]HC- 
cumaTuBubix) K’-onepatopos. Iloq K’-oneparopom mbI OyyemM NOHHMaTD Heca- 
MOCOMIps2KeHHOe paciuMpenue A spMuTOBa OMepaTopa Ay C HHeKCoM jedexta 
(r, r), aaa KoToporo dimDag=r(modDz,,). IIpu stom o6nacTb onpexenenua 
Da, He Upeqnouaraetca msoTHoK B H (H—rusmbOepToBo mpoctpancrBo, B 
KOTOPOM JlelicTByIOT OMepaTopbl Ay Hu A). 

Ilyerb A — npouspouubiii K’-onepatop (0<r< oo), nas KOTOPOrO TOUKH 
i wu —di peryapHbie. PaccmotpHM onepatop B =iR_;—iR_;—2R_;R_,, 
rye R_;=(A-+i/)+. Onepatop B oroOpaxaer Bce mpoctpaHcTBo H B Je- 
(beKTHOe NoympoctpaHcTBo M_; onepatopa Apo. CoBokyNHOCTb BeKTOpoB {g¢}} 
HasbIBaeTcad a-6a3ncOm K’-onepatopa A, ecu onepatop B moxer 6bITb 

Ss 


Mpencrapnen B Buse B= ))(-, ge) Jegi, tae J =||Jez||— a9pmuToBa Marpu- 
kyi=1 
a, yoBseTBopaioujan ycuopuio J*=/. Ec, kpome oro, BekTop’’ gy 
Ss 


(k = 1,2,...,S) MOxKHO 3allNcaTb B Bue gp => Upii, THE Ub = || Ugz|| —ynurap- 
i=1 

fad MaTpHlla Hu {g4}i — a-6asuc onepatopa A, COCTOAWMH u3 OpToroHabHOl 

SOBOKYIHOCTH COOCTBEHHBIX BEKTOPOB OMepaTopa B, TO COBOKYINHOCTb BeKTO- 

DOB {oe}i Ha3bIBaeTCA HOPMAJIbHBIM &-O6a3HCOM. 

Onpengesenne. Marpuna-pyHKuua Way (A) HasbIBaeTca XapakTepu- 
eruueckoli MaTpnuel-cpyHkuuelt K’-onepatopa A, ecu: 1) W 4, (i) — spmutosa 
HeOTpHllaTesbHaa MaTpuua; 2) Wa(A) yAoBseTBOpsxeT paBeHCTBy 

. . . 2 . * -1 é 
Wa()Wali)=1+i(h+i)[(A —U)(A —NY* ge, gd, 
rye {@n}] — HOpMaJIbHbIH a-6asue; J — COOTBeTCTBYIOWaA eMYy MaTpulla. 

OnpeyesieHHad TakuM crlocoOoM XapakTepHcTuyecKad MaTpHila-PpyHKUAA 
TBJIACTCA AHAJIMTHUeCKOM, OMHOSHAUHOH U J-HepaCcTATHBalolleH B MOJyMI0cKo- 
‘tu Imdk> 0. Tlepenocs pesyuptatpr B. II. Moranopa (*) Ha J-Hepacrsarnpa- 
ome B BepXxHeli MOJIyMJIOCKOCTH MaTPHUbI-PyHKUHH, YCTaHaBIMBaeM, 4TO 
Wa(d) MoMycKaeT MYJIbTHIIMKAaTHBHOe MpeycTaBJeHHe 

Wal) = 
l ls l 


4 

x ; ny 

Be Be (n) | exp [0hp% (t) Jude] \ exp E ae i (4) Jodt |\ explinpi(t) Jodel, (1) 
0 0 0 
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rye 


N 
Mr) = |] we LL (4) — MIL" (k) — Ny (k) ue” (N S08), 
k=1 


[>x0 | 
Jo= (0 ang ) Up — Jo-yHuTapHble MaTpuubl; L (k) — quarovaJIbHble MaTPHUBI,. 
q | 

BC@ OTJIHUHbIe OT HYJIA, 9/IeMCHTbI KOTOPbIX PaBHbl Mery coOow (npu dukcu-; 
poBaHHom &); y (k) —varoHaJbHble M YHUTAapHble MaTpUUbl; Pz (t) (k = 1, 2, 3)— 
QPMHTOBI MaTPHIIbI-PYHKUHH, YMOBJeTBOpPAIOUHe ycOBMIO Sp pe (t)=1; « (t) 
HeyOpiBalomlad wHcioBan dyHKuua; lp >O (k=1, 2, 3); u— yHuTapHan: 
MaTpula, 3aBHCallan OT BbIOOpa o-Gasuca ollepatopa A. 
Teopema 1. Ecau xapakmepucmuveckue mampuyol-@ynkyuu onepamopos: 

A, u As coenadaiom, mo npocmole uacmu (2) amux onepamopos usomopgHot. 
Ilycts H,—rump6epropo mpocrpaHcTBo BekTop-cbyHkuuh fy = {f1(F)} 
(k=1,2,...; R<N), rye f,(k) — MaTpwunaa crpoka, uMerlollan s CTONOILOB; | 
H, (k= 2,3,4)—rusb6epropo mpocrpaHcTBo BekTop-yHKunMH f(x) Bua: 
fe (x) = (fie (2), fee (), «++» foe (%)), mputem fir (x) € L* (0, lp). 


TpeyrojibHaa Moyesb A onepatopa A cTpoHTca No 9JIeMeHTaM MYJIbTHILIU-: 


KaTHBHOrO pa3viowKeHuaA (1) B mpocTpaHcTBe H= H,@HzPBH;@H, caeny- 
OULMM O6pa3o0m: 1) D- = SD, rae D=Da,8 Da, 8 Da, B Da,; 2) ecm 


oe Ds | — So, To AM peas oxop rye 


ij tAys CAs tAya Ai Ais Ais A 
0 il iAog i Aga 0 Az Aos Acs 
S=]00 1 iAgall > So=|10 0 As An 
00 0 I Ome0 Osea Ad 


IIpH sTOM IIpHMeHeHHe OlepaTOpHOH MaTpHibl, HampuMep S, kK BeKTOpy ¢ 
3 a : / Oy \ 
OnpewesIseTCA KAK YMHO2KeHHE STOM MATPHILbI Ha BEKTOPHbIM CTONOeL p = (. ; | 
Pa 
(pr € Day, ee es 2h 3, 4). 
Onucanve onepatopoB Ay, As, As, Ay caemaHo B (?), H MBI He 6yyem ere 
3]leCb HOBTOPATb. OTMETHM TOJIbKO, YTO OMepaTop As MoxKeT ObITb 3allvcaH B 
6osee yROOHOM Bue, YeM B (?): 


Le 


Aafs = a (x) fs (x) + é\ fs (8) ¢ (t) Jus” (x) dt, 

’ | 

re MaTpHila-pyHkiua a(¢) NocrpoeHa mo 9S/leMeHTaM MpeycTaBieHua (1)., 
Onepatopbt Ags, BXOMINHe B BbIPaxKeHHA Aa mMatpuu S u So, moryT Obit 
BbIUMCJICHbI, OHaKO B 9TOM HET HeoOxomHMocTH. (JlecTBHTeIbHO, B JaHHOM| 
culyuae, TaK Ke Kak HW B CAyYae TPHBeeCHHA MaTPHIIbI KOHeyHOrO TopsayKal 
K TpeyrOJIbHOMy By, Hac OovIbie MHTepecylOoT MarOHaJIbHbIe «3JICMCHTED 
onepaTOopHOH MaTpHilbt So, MO KOTOPbIM MOXKHO CYIMTb O NoBeeHHM cHeKTpa 
McxofHOrO onepatopa.) B Tom (HM TOJIbKO B TOM) cuTyyae, Korga Da = Das,, 
MatTpuia S, ONMCcbIBalollad OOacTb onpeyemenua D-, OTCYTCTBYeT, a MaTpH-. 


ila So ABIAeETCA MaTpHel «BTOpHOrO NopspzKa». IIpx stom onepaTop A onpene-- 


a 
JiseTca paBencrBom Af = Sof (f € Da, ® Da,). Takum o6pasom, B 3ToM curyyae? 
TpeyrosbHaA MOfesb HMeeT TakKOH %e BU, KaK WH B CJy4yae orpaHMUeHHEIX! 
onepaTopos (3). 

BpruvicyiewHA NOKasbIBalOT, YTO B HeKOTOPbIX o-6a3Hcax xapakTepucruue-. 
ckue MaTpHits-pynkuun Wa(h) u W(h) copmagaior. CneqosatenbHo, mpo-. 


> 1 


cTble yacTH OMepaTopa A Hu ero TpeyrombHOM Mozenn A H30MOp(pHEI. 
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OG6osHayuM uepes Az (A, 0) uaronabubli saemeHT MaTpuub L (Rk), a 
uepes Jt— MHOxKeCTBO MpaBblX M JIEBbIX MpeesbHbIX 3HaYeHHTi PyHKUNH «@ (x) 


. 


Tora oTHocuTembHO cneKTpa onepatopa A uMewT mecTo culeqyioulve yTBep- 
“KTeHUA: 


| I. Hesewecmeennoui cnexmp K"-onepamopa A cocmoum us coeoKynHocmu 
4ucen he (R= 1,2,...3;R<N), Komopole neasiomcn cobcméeNHbIMU sHALEHLL- 
/Amu onepamopa A. II pu amom Kpamnocmb CcoOcMeeHHO2O BHAYCHLUA hy (Im dp=£0) 


He npeeocxodum r. (Ilon KpaTHocTbio coOcTBeHHOrO 3HAaYeHHA dg mloypa3yMe- 
BaeTCA PasMepHOCTb NOAMpOCTpaHcTBa COOCTBEHHBIX (PYHKIUMH, COOTBETCTBYIONIUX 
| MHCIY Xp.) 
II. ITpedeaonele mouxu coOcmeennox snauenuti onepamopa A Moeym HaXxo- 
OumbcA moAbKO Ha eeluecmeenHotl ocu. 
. III. Mxoocecmeo M npunadaeocum eewecmeennomy cnekmpy onepamopa A. 
Ilyctb K’-oneparop A guccunaTuBublii (T. €. Takoli, uTo np mo6om 
f€Da Im(Af,f) > 0). Bocnoss0paBmiucb TpeyroubHOli MojembIo Onepatopa A, 
NPHXOJHM K CJIeyIOUeMy KPHTepHIO MOJIHOTHI: 
Teopema 2, Ecau A—npocmoti Ouccunamuenxeiti K’-onepamop, mo 
umeem mecmo HNepasercmeo 
N 
idet Wa (|< J] 
=1 
Cucmema KopHeéolx eexmopoe onepamopa A noana mozda u moAbKO moeda, 
Ko20a 6 CoomHowenuu (2) umeem mecmo 3HaK pasencmea. 
CrefyeT OTMeTHTb, UTO B TaKOM BHJe, Kak 9TO cyenaHo B (°), KpHTepuit 
NOJHOTE! Juin K"-onepaTopoB He MOxKeT ObITh ycTaHOBJIeH, Tak KaK cylle- 
co 


(2) 


Api 
Ap—i | 


cTByoT K’-onepatopbl, JIA KOTOPbIX a Im hy = 00 ({\g} — COBOKyMHOCTb co6- 
k=1 

CTBCHHbIX 3Ha¥YeHHM OnepaTopa A). 
; Teopema 3. Ecau Ouccunamuenouit K'-onepamop A He umeem xenpe- 
poleHoeo cnekmpa u Da = Das, mo cucmema KopHesolx b6eKmopoe onepamopa 
A noana (npu amom OecKoHe4no yOaneHHaA mou“Ka He OMHOCUMCA K Henpe- 
poleHomy cnexkmpy). 

Jlanee, Kak moKagaHo B (‘), HeBeWIeCTBeHHbIM CIeKTp  omepatopa 
A=H-+ik, rye H—camoconps>KeHHplt, a KK — camocorpsKeHHbIi 


BIOJHE HEeIPepbIBHEIi oMmepaTOop C KOHCYHBIM CJIeqOM, OObslayqaeT CBOLCTBOM 
co 


k=1 

las JMCCHNATHBHbIX ONepaTOPOB STO YyTBepxwAeHHe MONYCKaeT CJIEYIOWLEe , 
B HeEKOTOPOM CMBICJIC, oOpalleHue: ecau A — Ouccunamuénott K'-onepamop 6e3 
; Bellecné6eHHoeo Chekmpa, HeGELLIECINGEHHOlIU cneKkimp {hp} KOMmOopO2eo ydoeremeéo- 
: co 


psem YCAoé6Uuto yy Imh_p < 00, mo A=H + iK, ede H camoconpsoennott, a K 


b= 

: KOHeLHOMEPHOllt. 

| YmanHckuHh megarormyeckuli Tlocrymus10 
| MHCTHTYT 24 XI 1958 


| II[MTHPOBAHHAS JIMTEPATYPA 

| 1B. 1. Moranos, Tp. Mockosck. matem. o6uy., 4, 125(1955). 9A. B. Ky Kens, 
JIAH, 119, Ne 5 (1958). °M.C.Bpogckui, M.C. JIusmaun, Yen. mate. Hayk, 
13, 3. 1(79) (1958). 4H. UW. Pox6epr, M.T. Kpeiu, Yen. Marem. Hay, 12, 
-B. 2(74) (1957). 


Os 
~I 


Jloxaagn AkKayemun HayR Cc GCP 
1959. Tom 125, N 1 


P. M. MUHHIL 


MPENEJIBHbIN WHKJI B TPEXMEPHOM TIPOCTPAHCTBE C OJ\HH : 
XAPAKTEPHCTHYECKHM TNOKA3ATEJIEM, OTJIMUHbIM OT HYJI 


(IIpedcmaeaeno axademuxom H. I. Tempoeckum 13 X 1958) 


B nacrosteli padore paccMaTpuBaeTcH BO3MO%KHOe TNOBeyeHHe TpaekTopHiti 
B OKPeCTHOCTH [epvoxMyeckoro peliieHvA CHCTeMbI Tpex MudepeHitMasbHbIx 
ypaBHeHH Cc aHasIMTHYeCKUMM MpaBbIMH YaCTAMH: 


dx/dt = P (x,y,z), dy/dt=Q(x,y,z2), dz/dt = R(x, y, 2) (1)) 

B Cylyuae, Kora TOJIbBKO OJIHH XapakTepHCTHYeCKHH MOKa3aTeJIb STOTO TlepHo-: 

WMUYECKOTO pelieHHA OTJIMUCH OT HYyJIA*. BpipaxkenHa AIA XapakTepHCTHYeCCKHX 

moKagaTeeH 3TOFO TlepHOAMYECKOTO pelueHuA HaxOJATCH aHaJIOrHYHO TOMY, 

KaK 93TO CyemaHo B pa6oTe (4), re PaCCMOTPeHbI CJIOXKHbIE MPeMeJIbHbIe WHKVJIbI) 

Ha JIJIOCKOCTH. / 
Ilyctb 


x«=f(t), y=), z=) (2 
nepHoyuyueckoe pellleHHe cvcTembI (1) c MepHojoM t. 

Cnenya (7,°), BBeeM B OKP€CTHOCTH 3AMKHYTOM TpaeKTOPHH, COOTBETCTBY- 
IOLeH MepHOAMYeCKOMY PeIIeHHIO, HOBbIC TIepeMeHHBIe S, UW, V: 


x=f(s)+l(s)ut+tfh(s)v, y=o(s)+m(s)u + m(s)2v, 
z = 9(s) +n(s)u-+ m(s)2, (3) 


re l(s)=4(s)¢ (s)—d(s) (8), Ln (s) = b(s)n (8) — G(s) m(s), m(s) = 


oe 


= 9(s) f(s) —f (s) o(s), m(s) = e(s)/(s) —f(s)n(s), n(s) =f (s)d(s)— 


—(s) f(s), Mm (s) = f(s) m(s) — $(s) L(s) ** 
@PyHKIMOHAJIbHBIM ONpelesMTeIb CHcTeMBI (3) B OCTATOUHO Maso OKpecT-: 
HOCTU TlepHosMyecKoro pellieHHA OTMHYeH OT Hyvin. JlelicTBUTebHO, 3TOT OMpe-; 
eIWTeIb pH u=v=O0 pasex [i+ mi+ni, T. e. we OOpatiaetca B Hysb, 
Tak Kak J), Mm, M fy — BeJMUMHDI, MpOMOPUMOHAIbHbIe HalpaBJAIOWIMM KOCHHYy-/ 
CaM TvlaBHOH HOpMaIM K 3aMKHYTOM TpaeKTopuH. CucTema (1) MmoxeT 6nITD; 
mIpHBeleHa K BAILY . 
(GeO) IP (Be Bs Z) Malls i 
j(s, 4, 2) One Y, 2) my (S) j(s, u,v) m(s) Q (x, 4,2) 
du on RAS <U 0) R(X, Yee) Ay (s) dy, | R(S8, 040) 2 (S)\eaR (52) | 
ds IP(65 By A) IS) a @) Z ds. Glue Gates) (Sia) » (A) 
Q(x, y, 2) m(s) m(s) Q(x, y, 2) m(s) ms) | 
R (x, y, 2) n(s) Ny (8) R(x, y, 2) n(s) ny (Ss) 


(Sw) (3s) Pees) 


*. Tlopegenue TpaeKtopuit B OKPeCTHOCTH MpeseNbHEIX UMKOB B TpeXMepHOM (H f-Mep-) 
HOM) TIpOCTpaHCTBe C ABYMA OTJMYHBIMA OT HYJIA XapakTepHcTHYecKHMH NoKa3aTenAMH pac: 
CMaTPHBaylOCh BO MHOrHx paOoTax (cM., Hampumep, (1-8). B pa6ore (1) paccMaTpuBaioTca | 
TAKE MPCACbHBIe WK Jbl C OXHHM XaPaKTepHCTHYCCKHM TOKasaTeJIeM, OTJMUHEIM OT HYVIA | 
OAHAKO TONbKO C TOUKA speHHA ycCToMuMBocTH. B paGorax (1,2) paccmatpuBaerca TaKKe | 
Cuy’a ABYX NHCTO MHUMBIX XapaKTepHCTHYeCKHX NoKasaTevel. 

** HetpyaHo BHACTb, UTO Ss = const NpescTaBneT co6oM cemelicTBO HOpMaJIbHBIX TlulocKo- 
as ae KpuBoli, a u = const, v = const — cemelicTBo waMKHYTEIX KPUBBEIX, rIpHuem 
ee a (2), 3aMKHYTaH KPMBad, COOTBETCTBYIOlad paccMaTpuBaemomy MepHoqWYecKOMy | 
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rye BMecTO xX, Y, 2% CileyeT NOCTaBATb UX Bblpaxkenua (3) u i(s, U,V) 
= f(s) +l(s)u+ 4(s)o, j(s,u,0) = 4(s) + m(s)u-+m(s)v, k(s,u,0) = 
= 9(s) + 1(s) u + n(s)v. 


IIpapbie uactu cucrembl (4) MOXHO pa3/IOXKUTb B OKpecTHOCTH u =v =0 


_B pabI 0 cTeMeHHM WU HM UV, TOCKOJbKY, KaK HeTPyJHO TloKasaTb, 3HaMeHa- 
TeJIM TpaBbix uacTelt (4) He “oOpamaroren B HYJlb B JOCTATOUHO Maso OKpectT- 


HOCTH MepHomMyeckoro pelea (2). HerpyqHo mpoBeputb, 4TO cBOGO,HBIe 


4JIeHbI B STHX pa3vIO*KeHHAX OOpalilaioTca B HYyJb. TakHM o6pasom, momyuuM: 


I 


| 


l 
i 
i 


du/ds =a(s)u+6(s)vu+[...]wW+[..e]uo+. 5 
du/ds =c(s)u+d(s)u+[...Jw+... (9) 


Peiienue cucTembl (5) OyeM HCKaTb B BHe PAJa MO CTeMeCHAM Uy H Vo! 
u = F(s,0, to, Vo) = % (S)Up + a (8) Vp + 5 (s)U5 +... (6) 
v = @(s, 0, Uo, Uo) = Bi (S) Uo + Be (S) Uo ++ Bs (s) up + tee 


Bpipaxenua (6) NpH s=t flaloT TOYeYHOe peoOpasoBaHne HOpMaJIbHO! 


_ MJIOCKOCTH K 3aMKHY TOW TpaekTopHu B ceOa. JA HaxoxKyeHNa KOdspdulHeH- 


TOB pa3yloxeHui (6) NoycTaBuM BbIpaxenua (6) B cucTtemy (5). M3 cpaBHenua 
KOSPPHUMEHTOB IPH TepBbIX CTEMCHAX Up H Vo MOJYYHM, YTO BeMUMHEI o (s), 
M%2(s), Bi (S) H Bg(s) B (popmy vax (6) saBucsaT TObKO OT KOSdPHIMeHTOB cH- 


cTempb! (5), CTOANIMX Mp JIMHeEHHBIX ueHax. Jlna sMHeMHO xe CHCTeMbI, Kak 


vi3BecTHO (1), HMeeT MeCTO PaBeHCTBO 


1 (tT) a(t) 


Bi (t) Be (7) 


WM CYMMa XapakTepHCTHYeCKUX nokasaTevlen TI€pHOAMNYeECKOFO pelueHHA WUMeeT 


duds = 


= exp[ tas) +a at], 


| BUI 


BRR r LORE AOI 


Bpipasum a(s)-+ d(s) vepes KoacpuuHeHTb! HCXO_HOH cucTempI (1). IIpu- 


HHUMaxH BO BHHMaHHe TORK ]TeCTBa 


f(s) =P (f(s), $(s). ¢(s)) b= 0.49.90, 
 (s)=RK (f(s), b(s), $(s))s (7) 


a TakxKe TOMKJecTBa, Nowyyaemble oT AuddepenuupoBaHusaA (7) nO s, NowyyHM 
Mlocyle 3eMeHTapHbIX MpeoOpasoBaHHn: 


a(s) +d(s) = [Pz(f, 4.9) + Q(i, 49) + Re(f, OI — 
— © In [ff (s) + ait (s) + n(s)I. (8) 
Orctojja Movlyuaem: 


hy + hs = — [Pl D + QUE 49) + Rolf. 4, Al de 


TaK Kak WHTerpasl OT BTOporo cslaraemoro (8) oOpalaercA B HYJIb B culy 


| 


| mepnoymunoctu (byHkunii 1, (s), m,(s) Hm (Ss). 


B cayyae, Kora OfMH XapakTepHCTMYeCKHHi MOKasaTeMb paBeH HYVIO, 


m=O WEE OTR Gd, m=O, 


| oes exp| \ (Px + Qy + He id mann eee 
0 : 
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Toueunoe mpeoOpasopanue (6) (npH s =) MpHBeqeM K KaHOHHYCCKOMy BUY 
U =XUo + F2 (Uo, Vo); V =Vo + ®2 (Uo, Vo); (9) 


rye Fy(Uo,Vo) uw (Uo, Vo) Ccomep2kaT UHI He HMKe BTOPOH CTeMeHH N10 
Uy u Vo. Bompoc o nopeyeHuu TpaeKkTopHii cucTembl (1) B OKpeCTHOCTH MepHo-| 


uyecKOrO pellleHua CBOAUTCA K BONpocy O Xapaktepe To¥euHOrO MpeoOpaso- 
BaHuA B OKPeCTHOCTU MHBapHaHTHOM TOUKH. 


Jlemma 1. Yepes uneapuanmnyto mouxy O(0,0) mouernozo npeobpaso- | 


eanus (9) npoxodam Ose uxeapuanmole aHanumuuecKue Kpueole*. 


Paccmotpum Beipaxenne ®,(F (Vo), Vo) = AmVo (1+4(Vo)), rae Uo = F(Vo)— | 


pellenue ypapnenna (Ay — 1)Uy + Fe(Uo, Vo) = 0 u 9(0) = 0. Bennumna A, u 


YeETHOCTb WIM HEYCTHOCTb UHCJIa 7 BMeCTe C KOPHeEM uy ONpeeJIAIOT XapakTep | 


WHBapvaHTHOH TouKu O (0, 0). 


Tlopenenne nocseqyIouluxX UW MpefWlecTByIOUUX OOOH TOUKH, JlerKallleh Bo 
MOCTaTOYHO MaJIOM ¢-OKpeCTHOCTH HHBapHaHTHOH TOYKH O omMcaHO B JIeMMaXx 


Zul. 


T 


Temma 2. Ecau | (Ps(f,%, ¢) + Quh¥9)+Re (fo Pl dé <0, mo mozym 


0 
umemb mecmo creOyrowmue cay4au: 
I. Am<.0, m nexemuoe. Tlocaedyrouue aroboti mouku, neocaueli 6 &-OKpe- 
cmuocmu mouku O, My, Me,... makoéol, umo M,—>0 npu n—-oo. Takyrw 
UHEAPUAHMHYIO MOUKY HA3Z06eEM YCMOLU4UEIM Y3AOM. 


Il. Am >> 0, m nevemnoe. ocaedyroujue ar6oti mouxu, seocawett Ha 00-' 


Holl U3 UN6ApuUaNmHALX KpUueolx (cm. nemmy 1), My, Mo,... makoeol, umo 
Mn—0 npu n-> oo. IT pedwuecmeyrouue arboti mouku, neocawmue Ha emopok 
uneapuanmnot Kpueoti, N_,, N_s,... makoéeol, amo N_,—0 npu n—-oo. 
TTocnedyrouue U npedulecmeyrowue eceX OCMAAbHoIX mo4eK He CMmpemAMCA K 
mouke O HU Npu N—->oo, HU npu n—>—oo. Takyto uxeapuanmxAyto mouKky 
Has06em CeONOM. 

Ill. m uvemnoe. IIo odxy cmopoky om OONOlt U3 UNeApUaHMHoxX KpUeDlx 
u Ha Helt camoti nocaedyroiue atboti mouku M,, Moz,... maxkoeol, umo 
Mn—>90 npu n—- oo. IT peduecmeyrouue stobotti mouku emopoti uneapuanmuot 
Kpueoti (no Opyeyio cmopory om nepeoti) N_,, N_s,... makoeol, umo N_,—-0 
npu n—oo. I] pedwecmeyrwue u nocaedyrowue Cex OCMAAbHOIX mo4eK HE 
cmpemamca K mouke O Hu npu N—>oo, HU Npu Nn—>—oco. Takyio uxeapu- 
AHMHYIO MOUKY HA306EM CeONO-Y3NOM. 


T 


Jemma 3. Ecau \[P:(f, 4, ¢) + Qy (fs $s 9) + Re (fs $, Ql dt > 0, mo no- 
0 
2ym uUMmMemb mecmo CAredytowUe CAYUaU: 


aoe m nevemnoe. Hxneapuanmnaa mouka O—cedno (cm. sem- 
my 2,11). 


Il. Am > 0, m nevemnoe. Hneapuanmuaa mouka O — neycmotiuuesit yser 
(cm. semmy 2, I, 20e caoeo «nocaedyiouuer HadO 3aMeHUMb CAOEOM «nped- | 


wWlecméeyrtouuey). 
Ill. m uemnoe. Hxeapuanmnaa mouka—cedao-ysea (cm. nemmy 2, Ill, 


2de cno6o «nocaedyrouuer nado saMeHUMb CAOBOM «npeOwecmeytolUer u 


naobopom). 
Jlemma 4. Yepes 3amkxymyto mpaexmopuio, coomeemcmeyrtoiyto nepu- 


oduseckomy peueHuto cucmemet (1), npoxodam Oee uNmeepaabnHole noeepxXHO- | 


cmu. 


* ¥ % | 
TloKa3aTesbCTBO STO eMMbI CM. B paOoTe (°), B stow paGote JoKa3aTembCTBO TIpons3- 


BOAKTCA B MpeCAMOJOXKeHHH, YTO KOPHH Ay HW Ag OTJHUHEI OT CHHHILbI, OMHAKO MOKa3aTeVIBCTBO 
OCTAae€TCA CIIpaBeAJIMBbIM MIpH Ay=41, Ao = 1° 


40 


Tlopeyenne TpaekTopuli B OKpecTHOCTH MepwoMyecKoro pelleHua c OHM 


XapakTepHCTHYECKUM MOKa3aTeJIeM, OTJIMYHBIM OT HYJIA, OMMCaHO B TeopemMax 
A u 2. 


tT 


Teopema lI. Ecau\ [Ps (f, 4,9) + G(s $9) + Rolf}, edt <0, mo @ 
0 
Oocmamouno manoti oKpecmnocmu nepuoduuecKkozo peweHua nosedenue mpaek- 
mopui moocem Oolmo cAredytowum: 
— I. An<cO, m newemnoe. Bce mpaekmopuu, nonadarwwue @ Oocmamouno 
MaNyIO OKpecmHocm nepuoduueckoeo peweHun, cCmpemamca K Hemy npu t —> oo, 
Tlepuoduueckoe pewenue sennemca ycmotiuueolm npedeaoHolm UUKAOM. 

Il. An >O0, m neuemnoe. Ha odnoti us unmeepanoHelx noeepxxocmett, 

NpoxoOsMuUux “uepes nepuoduuecKkoe pewenue, ece mpaeKmopuu cmpemamca K 
Nepuodureckomy pewenuro npu t—> oc, Ha Opyeoti cmpemamca K nepuodu4e- 
‘CKOMY pewenuio npu t—>—oo. Bce ocmaavnoie mpaekmopuu npoxodam na 
KOHe4HOM paccmosHuU om nepuodu4eckoeo pewenun. Tlepuodu4eckoe pewenue 
ABNNCMCA CEONOCOPASHbIM NPeOALHOLM YUKAOM. 
II. m vemnoe. IIo odxy cmoporxny om odxott uz uNMecparoHolx noeepxHo- 
cme, NPOXOOMUUX “epes nepuoduuecKoe pewenue, U Ha camoli amoit noeepx- 
HOCmUuU ece mpaeKmMOopuu CMpemamcA K nepuodurecKomy petwenuto npu t—> oo. 
Ilo Opyeyto cmoporny om amoti noeepxnocmu ece mpaekmopuu, seocaiwuue na 
emopoll uNmMeepanbHoti noesepxHOCmMU, CmMpemamcA K NepuodutecKOMY peileHUto 
npu t——oo. Bce ocmanonole mpaekmopuu npoxodAm Ha KOHe4HOM paccrno- 
AHUU OM Nepuodu4uecKoeo peiwleHus. 


Tv 


Teopema 2. Ecau \ (Ps (fe ¢) + Qy(f,%,¢) + Re (f,$, ¢)] dt > 0, mo é 
0 

'Oocmamo4ino maAott OKpecmHocmu nepuodu4ecKoeo pewleHuA noBedenue mpaeK- 

\moputi moocem Oolmbo cAredytowum: . 

I. Am <.0, m neuemnoe. Ilepuoduxeckoe pewenue seanemca cednoobpas- 

\HolmM npedenbHolm yuKaom (cm. meopemy 1, Il). 

Il. An > 0, m Heuemnoe. Ilepuoduueckoe pewenue seasnemca neycmotiuu- 
6bIM UuKAOM (noeedeHUue mpaeKmopuli 6 OKpecmHocmu YUKAa mMaKoe, KaK 
lyKasano 6 meopeme 1, I, ecau usmenumb t na —t?). 
| III. m uemnoe. Tloeedenue mpaekmoputi @ okpecmxocmu npederbHoeo: 
yuKAa makoe, KaK yKasaHo 6 meopeme 1, III, ecau usmenumo t na —t. 

B 3aksloveHHe MIpHHOUIy UcKpeHHIoIO OslarojapHoctb E. A. Jleonrosuy- 
| AHJpPOHOBOH 3a IleHHbIe COBETbI H yKa3aHHa. 


\ VccneqopaTembcKH (pH3HKO-TeXHHYCCKHH MHCTHTYT TloctynHs0 
Topbkopckoro rocyfapcTBeHHOrOo yHHBepcuTeTa 9 X 1958 
uM. H. MH. JloOauescKoro 


IHMTHPOBAHHASA JIHTEPATYPA 


1A, M. Jianyuos, O6mas 3aqaua 06 ycroiiumpoctu ABMxKeHHA, 1935, ? A, Ly an 
/Kape, O Kpuebix, ompesemaemblx AucpepenuHaIbHbIMM ypaBHeHHsamy, 1947. sie Be lal e- 
MbuKHUH, B. B. Crenauos, KauectseHHaa TeopHa MpPepeHIMaIbHEIX ypaBHeHHh,. 
11949. 4A.A. Ana pouos, E. A. JIeoutosuy4, Matem. c6opx., 40, No 2 (1956). 
(5S. Lattes, Annali di Matematica, ser. III, 18 (1906). 
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JIloxnzagn Ankagemun nayrk CCCP 
1959. Tom 125, Ne 4 


M. Jt. PACYJIOB 


ACMMIMTOTHYECKOE TPEXCTABJIEHHE PEWMEHHM TPAHH4UHBIX 
3AQAU C KOMIMJIEKCHbIM MAPAMETPOM J\JId YPABHEHHM 
IJIIMNTAYECKOPO THA 


(ITpedcmaenexo axademuxom C. JI. Coboaeeoim 19 XI 1958) 


B 9ToH 3aMeTKe flaeTCH ACHMMTOTHYeCKOe TpescTaBJleHHe pellleHHA ODHOH| 
TpaHWUHOH 3ajjauH C KOMIVJIEKCHbIM TapaMeTpoM i JIA ypaBHeHHA 9JIJIMMITHYe-; 
eKoro Tuna (cM. 3agayy (1,1), (2,1)) upH sHayenHax, yOBJeTBOpAIOULAX yCJO- 
BHUAM: |A| >M®, cosargA > 6, rye M— JocTarouno Oosbuloe MOMOMKUTebHOE 
yucio, 8— ocTaTOyHO Mayloe TNOsO*KUTebHOe wcI0. MHoxKeCTBO STHX 3Ha=) 
yeHuH A O6o3HauHM Yepes Ms. OTHM 2%e MeTOJOM MOXeT ObITb MOJIyYeHO aCMM- 
TITOTHYeCKOe NpefCTaBJIeHHe PelIeHHH BeCbMa CJIOXKHbIX TPaHMUHbIX 3ayjay Cc! 
KOMIVJICKCHBIM TapaMeTpOM Id CHCTeM ypaBHeHHH 9JuIMNITHYeCKOorO THIa. 
Ha ocHoBaHvu JaHHoro 3fe@Cb aCHMIITOTHYeCKOrO Tpef{CTaBJIeHHA B 3aMeTKe (*) 
JaeTCA HOBbIM MeTOM PelIeHHA CMeLUAHHbIX 3a]{au B IIPHMeHeHHH K COOTBETCTBY10- 
me CMelWaHHol 3ajaye (1) Avid ypaBHeHuA MapaOowMuecKoro THIAa. 

1. Cuauana crpoutca cbyHyaMeHTaibHoe peiieHue P(x, y, 4) c ocobeH- 
HOCTbIO B TOUKe X = y JIA ypaBHeHHA 


0 \ 
L(x, 3-)u—Wo(x) u = 0 (1,1) 


B HeEKOTOPOH TpexMepHoH oOsacTH D ToueK x = (x1, X2, X3), OFPaHHYeHHOH T0-| 
BepxHocTb1o I’, rye 


a 3 2 3 
L(x, ze) ee a = + >, a; (x) a + a(x) 


Mp ycuoBHuU: 


1°. B o6mactan D=D-+T xoshcpunents a; (x), a(x) HenpeppIBHBI, Ko9- 
HUMeHT C(x) OMHH pa3 HerpepbIBHO qupepenupyeM uM cyllecTByeT nocTosH- 
Hoe YuCIO x >0 Takoe, uro Yc(x) >x mpa x€D. 

PynjamentambH0e pelleHve Avid OHOrO ypaBHeHHA BTOporo NopayKa 3JVIMM- 
THYECKOrO THMa C eHCTBUTeJIbHBIM TlapaMeTpoM nocTpoeHo Kapstemaxom (?). 

M3pecTHo, uTo 


Beg Spl allgaN) exp {—hVe(y) ji cay) 


pens Sa 
4n | x — 


eCTb (PyHaMeHTaIbHOe pelllenHe ypaBHeHHA 


» ae — ic (y)u=0 


 OCOOCHHOCTHIO B TOUKe x—=y, Tye yepes |x—y| o6OosHayaetca anuHa 
BeKTOpa x — y. 
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DyHaMentTampHoe peweHve P(x, y,) ypaBHeHna (1,1) mmerca metogom 
_ Jlesu — Kap.temana (?,*) 8 Buge 


P(x yd) =Po(x—y yw +\\VR-BE NAGY Adeo, (1,2) 
D 


Tye A(E, y, \)—coorsetcrsyromaa morHoctb. ToyxcranopKa (1,2) B ypaBHe- 
| Hue (1,1) MpuBoquT K uHTerpambHOMy ypaBHeHHI0 


) h(x, yd) = R(x +\\ (RE NAG YN deo (1,3) 
| D 


| ANA ompefenenua h(x, y, d), rage 


k(x, y, N= { Dias (x) Ge + a(x) — 22 (e (x) — (yy) Py (x—y, y, 0). (1,4) 


é=1 


Ilyctbh Rn(x, Y,) ecTb n-a uTepauna sagpa k(x, y, 4). Ouepuguo, ecau 


“par 
A(x, y,) =R(x, y, )+ Deku (x, y, 9) (1,5) 


n=2 
CxofHTCA, TO ero cymMa A(x, y, >) ABJAeTCA pellleHHeM HHTerpaJibHorO ypaB- 
Hen (1,3). M3 (1,3) ana KEM; cnenyer omenKka 


[Cy 0) SPI ed (1,6) 


37eCb UM Jlaslee uepe3 C oOo3HayaeTCA MOcTOAHHOe unCIO, 2e = xd. Ha ocnosa- 
Huu (1,6) serko moKa3aTb, ¥TO YeTBepTan UTepaluA ky (x, y, 4) agpa R(x, y, d) 
He HMeeT OcOOeHHOCTH, MpHueM 


| Ra (x, y, 4) |<C Cexp {— 2e|d| |x— y}}. (13h) 
V3 (1,6), (1,7) merko nomyyuaetca oleHKa Bua 
C2C 1a me 
| [to (x y, 0) < See ed (1,8) 


rye C(e)—nocTosAHHoe, 3aBHCAlee OT &. 
Jlanee Ha ocHopaHun (1,6), (1,8) serko yOequTbcAH MeTOJOM MaTeMaTHYeCKOM 


HHAYKIMM B ClipaBeJIMBOCTH OMeCHKH 


C°—8C"4 (6) exp (|| [x — 
er eeecet eee ie 


Tip JHO6OM HaTypaJIbHOM 7 > 4. 
V3 (1,8) cmenyer cxogumoctb paga (1,5) u nowyyaem 


In(x,y, NI< cont ae pu X ERs. (1,10) 

Jlanee wa ocnopannn (1,6) u (1,10) merKo WoKasbiBaeTca: 

Teopema 1. [pu ycaoeuu 1° u npu docmamoxno borouiom NR Oana @cex 
x € Ms: 

1) cytyecmeyem ananumuueckoe no h 6 Ns yHOamenmaaonoe pewenue 
P(x, y, h) (€ ocobennocmbi0 6 mouke x=Y) ypacnenun (1,1), OonycKatowee 
npedcmaeé enue 

P(x, Y, h) —=$) (X — 145 Y, ) + Pi (x, Y, d), 
20e | Pi(x, y,)|<Cexp{—e|¥| |x—yl}/|A] lx—yls 
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2) Onan amoeo myHOameHmMaAbHO2O pewleHUA Umelom mecmo HepageHcmsa: 
OP (x, yy ) Pott y, 4) Cexp{—e|A] |x—yl} 
| 2 \< [x—y| 


|O"P (x, x, A a ae = , 
Pee i at a (k = 0, 1); 


? 


3) @ynKuyun 
u(x, =|\l PG ws NFU) as 


D 


ABANEMNCA pewlenuem YpaeHeHUA big Ms < =) u—?c(x)u=f(x) O”zA ecaKot 
HenpepeleHo Oudibepenyupyemoi dynKkyuu f (x) 6 o6aacmu D. 

2. PaccmorpuM sayauy HaxO*KeHHA pelleHuA U(x, d) ypaBHeuua (1,1) mpH 

TpaHH4HOM YyCJIOBMH | 

lim B(z, =~, *) u(x, N=o(2), zel, (2,1) 

x->2 


re 
B (2, ae , 2) u(x) = a, (z) —— @ — + a» (Z) eo (*) + a3 (z)u (x))-+ 4 (Z) u (x)? 


nz CCTb HalpaBsieHHe HopMasiu KT B Touke z€T; x crpemuTca kK z nO Hope 
MaJIH Nz. 


IIpeanonaraetca Jasiee BbINOJHeHve yCOBHH: 

2°. Ha nopepxuoctu I xosdbunuentst «7 (z) u (z) HempeppiBHbI H Ofna’ 
M3 (yHKUMH a, (Z), %(z) He OOpalllaeTca B HYJIb. 

3°. T ectb nopepxnocth JIanyuHosa. 

Pemenne 3agqaun (1,1), (2,1) umerca B Buge MoTeHiMana Mpoctroro cios# 


wi )=\\ Pw )ey ays, (2,2) 
c 


rye P(x, y, \) ecTb yHyaMenTasbHoe pewieHve ypaBHenua (1,1). TloqcranosKxa 
(2,2) B rpaHw4Hoe ycnopue (2,1) mpHBo_UT K MHTerpaJIbHOMY ypaBHeHUIO 


m2) = tle n) +(\ Ble & NEE Maes, (2,3) 


rye 


= SL mpieyy fees 
od expan eae y ee 


ron nae oa (2) + A*Q2 (Z) As (2) 
g(z,&)= 2 aay P(e Bear P@t rt. 
OueBugqHo, ecru pay 


REEN= Beh rwy+ Ve &N (2,4) 


CXOMMTCA, TO ero CyMMa R(z, €, 4) ecTb pesONbBeHTa MHTerpasbHoro ypaBHeHut 
(2,3) H MMeem 


w= (2,04 WREENHE Wdes, (2,5) 


V3 (1,2) cormacuo (1,6) u (1,10) nomyyaem onenky 


dP (x, y, 2) | cos (n,, y— x) | C2 
| dn, \< 1 ly—xl|? tT eee apexp(—sidl ly—2) 
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fa KE Rs. B cuny storo nepaBeuctBa AA aAqpa g(z, &, 4) nomyyaem 


| cos (n,, § —-2) | Co 
lg (z,&, WY FSO, eS ye exp (el AI|E— zl. (2,6) 


CieqoBaTeJIbHO, CorviacHoO yculoBuio 3° 3aKo"aeM, 4TO Js HeKOTOpOro 
-m>2 utepayua gm(z,& 4) He uMeeT ocoGeHHocTH, TIpHueM HMeeT MeCTO 
HepaBeHCTBO 


| Em (2, & ¥)| CCexp{—e]d||z—§]}. (2,7) 


Ha ocuopanmu (2,6) u (2,7) werpyquo y6equTbca B cnpaBequIMBocTH He- 
paBeHCTBa 


Crexni= ae) Ml 
| Zm-tn (z, g, d) | ae 
rye «—uucno JlanyHoBa yaa mopepxHoctu I. Cormacuo STOMY HepaBeHCTBY, 
pag (2,4) cxoqutca qa KE Ms MH UMeeT MecTO OLleHKa 


|R(z, & py fe eae eatin tl fees ly (2,8) 


jz—ep-* 


V3 (2,5) B cuny (2,8) nomyyaem 


Luly, |< C CL. (2,9) 


Takum o6pa30M jloKa3piBaeTca: 


| 
Teopema 2. ITpu ycaoeuax 1° —3° Onn ecex hENs: 
1) cywecmeyem axanumuueckoe no KE®Rs pewenue u,(x, A) epanuunoili 
sadaiu (1,1), (2,1), npedcmaeumoe 6 eude nomeniyuana npocmoeo caoa (2,2); 
2) Onan pesonvseHmut Ry, &,) uxkmeepanbHoe2o ypaeHeHuaA naomuHocmu 
umeem mecmo ouenka (2,8); 
3) OnA peweHuA u,(x, d) sadauu (1,1), (2,1) cnpaeednuea oyeHKa 


d* u 5 IN 
ee Rema (k = 0, 1) 
dn 
y 
npu ecex x€D; 
4) Ona ecex x us obnacmu Dy, reocaiueti emecme co céoeli epanuyei e D, 
imeem mecmo HepageHcmeo 


dF uy (x, d) C exp {—e|A|h} 
ser asain is eae 
/ 

| 20e h — mMuHUMQaAbHOe paccmosnHue mexCOY mouKamuU 2paHUuYy obaacmett D, D,° 
V3 Teopem | u 2 culeqyer cymjecTBoBaHve (byHKunH G (x, &, A) = P(x, £, A) — 
/— Q(x, &, d) Ppuna qua peryasppo vactu — Q(x, &, 4) KoTOpol cnpaBeamuBa 
_ Teopema 2 JIA BCAKOM BHYTpeHHeHi TouKMH & O6sacTH D, npwuemM oeHKH Teo- 
| pempl 2 BbINOJHAIOTCA AIA Q(x, &, A) PaBHOMepHO OTHOCHTeJIbHO x, &€ Dy. 


JIbBoBcKHM TocylapCcTBeHHbI YHHBePCHTeT Ilocrynuso 
um. Mpana OpaHKo 18 XI 1958 


| LWMTHPOBAHHAS JIATEPATYPA 


BOM lan aA CV ggO0B elie Hamel 20 sna NGs lah QOS) ous lp GC ar.lem.an,, Ber, Sachs, 
| Akad. Wiss. Leipzig, Math.-Phys. Kl., 88, 119 (1936). 39.9. JleBu, Ycn. MaTeM. HayK, 
) 8, 449 (1941). 4M. JI. Pacywaos, JAH, 125, Ne 2 (1959). 
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Jloxnanp Akayemuu nayk CCCP 
1959. Tom 125, Ne 1 


MATEMATHKA 


3. WH. PEXJIMWWKUM 


MPH3HAKM OFPAHHYEHHOCTH PEWIEHMM JIMHEMHbIX 
JIM®OEPEHLMAJIbHbIX YPABHEHWM C HECKOJIBKHMM 
SANASAbBIBAHHAMHM APPYMEHTA 


(IIpedcmaeaeno axademuxom H. I. Iempoecxum 13 X 1958) 


B wacrosljelt CTaTbe MpHBOAATCA HeOOXOUMbIe HM JOCTATOUHbIe TpH3HaKy — 
OrpaHHYeHHOCTH pellieHHi AuddepeHUMaJIbHbIX ypaBHeHHH Bua 


—S! Aj(t) y(t — 4; (8) = x(t) (a(t) > 0) (1) | 


j=1 


Ha flosyoch O<t< oo. Syecb y(t) u x(t) —HenpeppiBHble PyHKuUHU Cc O6- 
JIaCTbIO 3HaveHHH, NPMHayexKallleH KOMIMJICKCHOMy lipoctpaHcTBy Bayaxa EF; 
A; (t) — HenpepbIBHble CeMeHCTBa OllepaTOpoB, JeHCTBYIOWIMX B IipoctpanctBe FE. 

B nate 3ametKe (”) OblwIM yCTaHOBJIeHbI MpH3HaKH OfpaHH4eHHOCTH pellle- 
HHH JIA ypaBHeHuH Oovlee yacTHOoro Bua. Oxu TosyuarotTca v3 (1) npa ycuo- | 
Buax: 1) n= 1 u.2) n=2, a, (t)==const > 0, a, (t)=0. | 

Tlomb3yacb HeKOTOpbIMH pesybTaTaMu V3 (17°), MoxKHO MOKa3aTb, UTO HMeIOT 
MeCTO cCJIeyIOUlHe TeOpeMBI: ; 

Teopema 1. JIza moeo umobor Kpacean 3ada4a 


—yawe sre AAG ake ce) (2) 


y(t) =(t) (<0, a >0) 


(a; > 0 — nocmoannole) Uumena oepanudeHHoe pewenue y(t) npu ecaKux oepa- 
HUMEHHOLX x(t), P(t), NeoOxodUmO u Oocmamo4HO, umobel ece KOPHU z Ypas- 
HeEHUA 


n 
z= exp| Sz" = 1 (3) | 
j=1 
JieKaJIH BHe e/MHHUHOTO Kpyra. 
IIpu sToM uncso z = pe’? (— x <P <=) MbI Ha3bIBAeM KOPHeM ypaBHenua (3), 
eCJIM CylecTByeT TaKkoe esloe k, uTo pu 
zpexp[i(p+ 2kn)], 27 = pV exp [i (@ + 2kn) aj] 


ypaBHeHve (3) yYAOBeTBOpAeTCA M BBINOJIHACTCA JONOJHHTebHOe YCJIOBMe 


o+ Im(S}2,2") = — 2kr. 
j=1 


| 
| 


To ycuOBve O3HayaeT, 4TO apryMeHT sleBoll uacTH ypaBHenusa (3) OJDKeH | 
PpaBHATbCA He, ec Moy abl yMeanoe Z TOHMMaTb 9 + 2ke HM NO apry Mena 


TOM exp [ WN z “| nouumaTp Im (2 21), 
(fF 
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IIpumMeuanue. Takoe ompejenenue Kopueii o6ecneunpaer ux HEIIPepbIB- 
Hy!0 SaBMCHMOCTb OT MapaMeTpoB hj HU Gj, BXOAALIMX B ypaBHeHue (3). 
Teopema | joKaspiBaetca BHayase Juia Cuyyas, Korga Kpaenas 3ajaya (2): 
MMC€T COM3MePHMbIe 3ala3qbIBaHuA a; = mja (m; WembIe, a> 0), a 3aTeM B O6- 
UleM CJlyuae NyTeM allNpOKCHMalHM JHOObIX 3ana3qbIBaHHit COM3MepHMBIMH. 
Teopema 2. Paccmompum kpaeeyto sadauy euda 


YS) Aj) y(t—2j() =x), 0<t <0), 
j=1 


y(t)=o(t) (t<0, ay(t) > 0). (4). 


Sdeco A; (t) — nenpepolenvie cemeticmea aunetinvix onepamopos, Oeticmeyrouux 
6 E, Komopole Oonyckaiom npedcmaeaenue 


(1) 2 
A; (t) = Aj? (6) + AP (b). 
ITpu amom yooeaemeopsatomca ycaoeus: 
1) Cemeticmea onepamopoe {Ay (t)} Komnakmnol: us éecaKoli nocredoea- 
menonocmu {A\) (tm)} moocHo 6oldeaumo cxoOsuyocaA no KHOpMme 4acmo. 


2) ITpu docmamouno 6oaowux t onepamopot A(t) nonapHo nepecmano- 
sour: A}? (t) AP (t) = AP (t) AW (0). ’ 


3) Cywecmeyiom cuAbHole NpouséeoOHole < [AM (6)]. 
: dy qi) = 
up [see on] =o 
5) lim || A) (¢)|| = 0. 
t—+-+oo 


Tlycmo, Oanee, a; (t)— nenpepolenole oepanuuennole dyHKyuU, KOMmopole 
mooicHo npedcmasumo @ eude a; (t) = a! (t) +a (t), npusem Flai(e)10, 


me (¢t) > 0 npu t—+-+ oo. 


| Paccmompum eceeosmoocnole npedearnole onepamope. AS wu npedeavnole 
bwauenun qynxyud a\®, noposcdaemole s06olmu oO6wumu nocaedogamenrdxo- 
passe: Pei tcon wind yey spor (Cn or 


Zlaa moeo umo6ol Kpaeean 3adaua (4) umena oepanuuenHoe pewenue y(t) 
lapu @cAKUx oepanudeHnolx x(t), p(t), Oocmamouno, umobol OAA <A1060lXx Pig us: 


i 


tnexmpoe Aj°) u coomeemcmeyrouux o;°) ece KOpHU ypaeHenua 
I 


= 3 (a) arf? 
zexp| ¥ hea ged |=) 
ies! 


| 
Neocanu 6He eOUHULHOZO Kpyed. 
| (KopHa nonvMarorca B TOM 2Ke CMbICsIe, YTO M B Teopeme sy) 


_ B ecayuae koneyuHoMepHocTu mpoctpancTBa FE jaHHbI JOCTaTOYHbI MpusHak 
branopuTca TakxKe M HeoOxojuMbim, ecan X{° BEOupaTb w3 CHeKTpoB mpe- 
| 


\(@JIbHbIX OMepaTOPOB A? B MX OOULMX MHBapHaHTHbIX MOAMpOCTpaHCTBax. 
| Oneccxuii rHpomMereoposornyeckun Tloctynuio 
1 HHCTHTYT 9 X 1958 
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MATEMATHK: 


B. K. CAYJIbEB 


O 4YACJIEHHOM HHTEFPHPOBAHHHM YPABHEHHS 
TENJIONPOBOAHOCTH 


(IIpedcmaenexo axademuxom C. JI. Co6oseeom 14 XI 1958) | 


| 
} 
| 
| 
| 


PaccmMoTpuM ypaBHeHHe 


i 
i 
zs | 


ar=Au (A= » = I (1 


= 
BpeyeM Jia Kaxkgoro (uKcHpoBaHHoro 3HaueHua ¢, B3ATOrO Cc Warom J, B of 
JlaCTH W3MCHeHUA MpOCTPpaHCTBeCHHBbIX Tlepe€MeHHBIX KyOHYeCKYIO PellleTKy C Waror 


fA uw o6osHaqum 7 = 1/h?3 “uy = U(igh, ich... «54m, Rb); ad Uk (coor 
[2m] 


wn) —cYyMMa 3HayeHHH cbyHkuMH u npu t= kil Bo Bcex y3nax Ky6 
[2m(m—1)] 
yeCKOH pellleTKH, OTCTOAMIMX OT y3ula (ih, ijh,...,imh, Rl) Ha paccTosuue 4 
(cooTs. VY 2h). 3necb ungekcer [2m] u [2m(m— 1)] noq 3HaKom cyMMupoBaHHy 
O3HaualoT, TO YMCA CJlaraeMbIX B STHX CYMMAX PaBHbl COOTBETCTBeHHO 2 
u 2m(m— 1). 

[Ipocrefiinee ABHOe pasHOCTHOe ypaBHeHue JIa ypaBHeHua (1), KaK H3BeCTHO 
MO%KHO 3alMcaTb Tak 


IIpH nomomm pa3lioxkeHHH B cooTBeTCTByIOlHe pxybl Telinopa serKé 
MpOBepHTb, YTO JIA JOCTATOUHO rlaqKori ha ie U MM€€T MECTO COOTHOIICHHS 


(see dp | Pip L dv = 2 mn 
UGE: Tn ake + ae —ps reso P+ h‘). 
i=" Z 


me 


Orcioqa qua cbyHkuun U, yqoBseTBopsiouleh ypaBHeuuto (1), B cHly paBeHcTBé 


pS i ale SS le 
ter ee? 

ag Ty i, j=1¢#/) es 
YiMeeM | 
| 

at an = Ein — r(! SARC 

h2 is OU, | 
Tes y ppomen: eau (3 


i i-reri ° | 


GameHaa cmpaBa B(3) Mpow3BOAHbIe COOTBeTCTBYIONMMH  IeHTpaJIbHBIMI 
Pa3HOCTHBIMH OTHOLCHHAMH UH oTOpacbiBas COOTBeTCTBYIOUIHe MaJIbIe YJICHbI 
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Jocieé MpoOcTbix mpeoOpasoBanuit) nowyuuM ABHO€’ pa3HOCTHOe ypaBHeHHe: 


Uj, kta = 
r r dead! 4 4 
ham tate OK ay +3 [germ a to (tg) 
iq 3 2, i B | ie th Shops yt l— Ot) la, tee) ug 
1 nl 7 1 
r(t+¢) s+) 


(4) 
STO ypaBHeHve px m>1 jis mpocueta opHoro y3ia TpeOyer (2m? + 5) 
apuMeTuyeckux Onepaunli (ypaBHeHue (2) qua mpocuetra oHorO y31a Tpe6yer 
2(m-+ 1) apucbMeruyeckux onepaunii) u alllpOKCHMupyeT ypaBHeHHe (1) c norpe- 
unoctbio O (/? + At). TIpa m>4 ypapuenve (4) na Bcex r > 0 HeyCTOHYHBO. 
(pu m<4 yuna ycrotunpocmm ypasyenna (4) HeoOxoquMo 4 jocTaToYHO, 


TOO! At MO0ObIX YHCe %, YLOBMeETBOpAIOMIMx HepaBeHcTBam — | <j a< 1, 
BbINOJIHAJIOCb COOTHOILEHHE 


m ™ —'/, 
Tee (m(7—m)—2(4—m)5\4,—2 > 2 , 
i=1 t, j=1 (¢+#j) 

B YaCTHOCTH, JI m= 1 ycnoBue ycTounBocTH ypaBHeHusa (4) uMeeT BUA 
r<1/2V3, a ana m=2, 3, 4 Bun PGs 

YpasHenve (4) mpH m=1 yzpyrum nyrem spBeyeHo B padore (1). IIpu 
=lu2ur=*/, (ana sToro 3HaveHHA r KOSPpHUMeHT MPH wW;, p-1 OOpa- 
aeTCa B HyJIb!) ypaBHeHve (4) coBmayaeT Cc COOTBeETCTBYIOLLUMU ypaBHeHHAMH, 
MHCaHHbIMH B (*). OcoOpii npakTuyeckHii MHTepec MpeCTaBAIOT YaCTHbIe Cryyan 
ypapHenua (4) npH m=2 un m=3. Tax, npa m=2 umeem 


Ui, j, kta = Ui, j,k +B (4 Sts Ui, j,k ye Ui, j, n) + (Ui, jkr, (5) 


We MHACKChI NO 3HaKAaMH CYMM OIIYIIeCHbI WH BBeeHbI o60o03HayeHHa 


a ay oe 
Has Bay aid 
Brg att (iit, jh, Rl), a= ———_, p= ——.., x a 
3(1+¢) a(t +g) 1+ 6, 


: 
_ IIpu uactuom 3Hauenuu 7, uMeHHO r = ?/y, ypaBHeHue (5) copnazaert c ypas- 
-HEHHEM, PaCCMOTPeHHbIM B paoore (}). 


O6paTuM BHuMaHne Ha TO, 4TO ypaBHeHue (5) uMeeT TO KE YCNOBHE ycTON- 
‘UMBOCTH, UTO WH OObIMHOe ABHOe€ ypaBHeHHe 


Weper =(1—A4r) une tr Dy bie (6) 
(ypaBHeHne (2) npu m = 2), T. e. r<t/y. 

Ypapueune (5) HeECKONbKO CylOxwKHEee, YeEM ypaBHeHue (6): OHO TpeOyer WIA 
mpocyuera ofHoro y3ia 13 apucmeTuueckux onepauuii BMecTo 6 B cily4ae OObIY- 
HOrO ABHOrO ypaBHenna (6). OnHaKO, Kak 3TO ObluIO y2Ke OTMEYCHO, ypaBHeHue (5) 
wMeer norpemHoctb O(h*) Bmecto O(h?) B cayyae ypaBHeHua (6). IlocneqHee 
OOCTOATEMCTBO JOMycKaeT B Cuy¥ae HCMOMb30BaHHA ypaBHeHHA (5) pesKoe 
YMeHbINeHHE 110 CpaBHeHHIO Co culy¥aeM ypaBHeHuaA (6) OOulero YuCa Mpocun- 
TbIBAeMbIX y3JIOB, YTO B KOHCYHOM cyeTe TpeOyeT MeHbIUerO BpeMeHH paOoTHl 
BLIMHCIUTeIbHOH MatunHHbl. I1pourocrpupyeM CKa3aHHoe IIpHMepom. 

Ilpumep*. K ypasuenumio (1) npn m = 2 joOaBum Culexytoulue Jomou- 
HuTembuble yenosus: U (0, y, t) = U(l, y, t) =U (x, 0, t) = Ux, 1, 4) = 0, 
U(x, y, 0) = sinzx sinzy. Tounble 3HaueHHa pelleHuA wu HaleHHbIe 10 dop- 
mysam (5) u (6) B WeHTpe KBadpata, a TakKKe MAKCHMAJIbHbIe aOCOMIOTHBIC MO0- 
rpemnoctn upu h = 1/, wh = 1/1) AMA PasMYHbIX MOMCHTOB BpeMeHH ¢ 3aliu- 
WIeM B Bue TaOJIHILbI: 


* TIpumep npocuvtan M. H. Manopoli va aeKTpoHHO! BEIYMCIHTeMbHOH MaumMHe «Crpesa» 
Ha Kapefpe BbIYHCJIMTeJIbHOM MaTeMaTHKH MTY. 
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h="hp, 1 = h*/5 


h=" fe, l=h*/ 


t = 0,14444 t = 0,27778 | t = 0,14028 t = 0,28055 | 


TouHoe pelieHHe 0,057774 | 0,0041563 | 0,062726 0,0039346 
Pemlenue mo (5) 0,057820 0,0041602 | 0,062728 0,0039347 | 
Pemenve no (6) 0,055945 0,0040077 | 0,062496 0,0039194 
Makc. a6c. morpemHocTb Mo (0) 6-10-4 6-10-5 3-10-5 Zi Ome 

Makc. a6c. norpeuinocTs no (6) 3-10-2 2-10-8 5-10-38 3-10-44] 


V3 stoi Ta6muubl, MO KpalineH Mepe AIA paccMaTpHBaemoro IIpuMepa, 
ABCTBYeT, YTO ypaBHenue (5) 1puh = 1/6, Maer, BO BCAKOM Cily4ae, He MCHBILYE 
TOUHOCTL, ¥eM ypaBHeHne (6) npu A = 1/;5. Ecam cuntatb, uto cdbopmyvia (& 
pu ware 2h jaer npHMepHo Ty %e TOUHOCTS, UTO H Popmysa (6) npu ware A, Ty 
3TO O3HAa4aeT, UTO OOMLEe UHCJIO MPOCUHTHIBAeMbIX Y3JIOB WIA LOCTHKEHUA AHHOr 
3Hauenna t = T Oyler Bcayuae Popmy.utbt (5) B 2* = 16 pas MeHbule, 4eM BCA 
yae (popmysib! (6), Tak Kak yBesIM¥eHHe Wara fh B 2 pa3a BbISbIBaeT YMeHbIII 
Hue UnC/Ia y3JIOB Ha JaHHOM cylI0e B 4 pa3a u, KPOMe TOFO, YMeHBILeHHe, B CHU} 
ycnospus l/h? = const, uucia cnoeB B 4 pa3sa. Takum o0pa30M, IpHMep NoKa3bi 
BaeT, UTO IIpH No/bsOBaHuM ypaBHeHnem (5) BMecTO ypaBHeHus (6) nomyuaerc: 
BbIHT phil B YHCMe apndMeTuyeCcKHX oMepauni B 16 -6/13=7 pas. | 

IIpu m>2 sBpimrppun Oyzer eme Oonbme. JleicTBuTeIbHO, NMpewANoIOKu 
ONATb, TO AIA MOdyYeHHA OAHOK u TOM 2%e TOUHOCTH B dbopMyvie (4) MoxH 
B3ATb B 2 pasa Ooubiuui war h, vem B cbopmyse (2), IpHBeyeM CueLyIouLy1o Ta 
Juuy (C u T — HexoTopbie MocTosHHble): 


Uucno apudmetuy. 
Ypap- Yucao ys- | Uucao npocuu- O6oujee UHCIIO onepanuii, HeOOxosH- O6unjee uncn0 
JIOB Ha Of-| TbIBACMbIX NpOCUHTHIBAeMbIX MBIX un pocueta ; 
HEHHE | yom c.n0e CJIOEB y3J10B Sreord yaa apudmeruy. onepaus 
C 2mT Cl2aT 4CTm(m +1) | 
(2) nim he pm 2(m + 1) 7 ne 
(4) 6 lt) Ce om? +5 4CT (2m2 +5) | 
(2h)™ (2h) (2h) (2h) Chie ae 


H3 stoi TaOnMubl cieqyeT, YTO MpH NOMb30BaHHH ypaBHeHnem (4) BMects 
ypaBHenns (2) npu m = 2, 3 uw 4 nomyuaerca BEIVTpbI B UnCe apudMern4y 

CKuX ONepallu mpumepHo B 2”+2 m(m + 1)(2m?+ 5)! pas, T. e. CooTBeTCTBEH: 
HO WB =igneslT 4 e385) pas: | 


Jina m = 1 upw uacrHom sHayennu r = 1/2V 15 ypasnenne (4) umeer Bu! 


Vig. 4 { 4 V5 | 

(Fa ag) tat rag tat at (1) eas 

Uj; kt = rl V 15 . (7) 
s(t ai | 


YpaBHenne (7) saMeyaTenbHO TeM, 4YTO OHO uMeeT NorpemHocTD O(/3 + hs) 
B uawieli paOore (*) omucaHo Apyroe pasHocTHoe «cBepxTOUHOe> y paBHeHue 
uMeloulee MorpemHocTh O(/* + h*). Oxnako, B MpoTHBONOO*KHOCTS ypaBue 
Hulo (7), 9TO ypaBHeHue HeABHOE. 

PesysbTaTbl STO PaOoTbl He pacnpocTpaHAIOTCA Ha CJlyuan ypaBHeHnii c me 
PeMeCHHBIMH koaddulweuTaMn. 

B 3aKmoueHne BbIpaxato OnarofapHocTb akag. C. JI. CoOonepy 3a quc 
CKyCHIO 10 JaHHOH paGore. 


Tloerynuso 
13 XI 1958 
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Wornagn Akanemun wayr CCCP 
1959. Tom 125, Ni 4 


_MATEMATHKA 


MmtTsan_ ®EHbE 


O TEOPHH WHTEFPAJIBHbIX ONEPATOPOB THIIA BOJIBTEPPA 
(ITpedcmaeaeno axademuxom C. JI. Co6onesuim 12 XI 1958) 


Heyapuo JI. A. Caxnosuy (') toKa3al WHTepecHylo Teopemy, CormacHo KO- 
TOPpOH BCAKHM HHTerpabHbi onepaTop Tuna BoubTeppa, yoBseTBopsIomni 
W3BECTHBIM TpeOOBaHHAM, JIMHEHHO 2KBUBaJICHTeH HHTEFpaIbHOMy oONepaTopy 


x 


If =\ Flat (7 EL* 10, a)). 


0 


B sto »%xe paOoTe JaeTcA KpuTepHu TOO, KOra JaHHbIM HHTerpaJibHbl onepa- 
Top Tuna Bonbreppa ABAAeTCA uTepallveH m-H cTymeHu Apyroro onepatopa. 

B nacTosuje paOore MbI 2auM HOBOe H, NO HallieMy MHeHuIO, Oosee Mpo- 
CToe JOKasaTebCTBO ynOMAHyTOH Teopemp! JI. A. Caxnoputa, a TakxKe n3JI0O- 
2%KHM HW JOKaxKeM OOOOWLeEHHA HEKOTOPHIX Apyrux ero Teopem. 

§ 1. Onpexeaneune. Murerpanbupie onepatopp k u / tuna Bomptep- 
pa, JelicrBytoulne B mpoctpaxctBe L?[0, al, Ha3piBaloTca IH HEH HO 9KBUE- 
BaNC€HTHBIMH, eCIH CYMLeCTByeT OFpaHHYeHHbIN JIMHeEMHBIM onepatop V, 
YHOBJIETBOPAIOMMN cmekyiouluM yculoBuaM: 1) cymlecTByer orpaHHYeHHBIhi 
oOpaTubili oneparop V~-}; 2) umeer mecto papenctso k = VIV-!. 

Teopema l. Ilycmb K(x, y) — x0po onepamopa k muna Boaemeppa. 


| ITpednononcum, «mo 


K(x,x)=1, S220 0<r<a) 
u 0?K | Ox Oy cywecmeyem u oepanuuena. Toeda onepamop k auxetino aKeu- 


eanenmen onepamopy 
x 


If =\F(t)dt (FEL*(0, al). 
0 
TlokasatTenbcrTBo. JlocTtaTouHO 0Ka3aTb, 4YTO CyllecTByeT orpaHuueH- 
Hoe ampo M(x, y), uputem M(x, y)=0, ecnn ADDY >x, M MMeeT MeCTO 
paBeHCTBO 


k=(E+m)1I(E+m), (1,1) 


“rye m—onepatop, onpemensempit sanqpom M, a E — eqwHMYHbIM omeparop. 


V3 (1,1) cnenyer 
(E+ m)k=1(E+m). (1,2) 
Haieli wembio ABAeTCA OMpeyemeHne agqpa M npn usBecTHOM k. 
PaccmoTpHM MHTerpasbHoe ypaBHenie kp = OD, rye @ — mo6an auddepen- 
unpyemaa cbyakuna u O(0)= 0. Pewian unTerpalibHoe ypaBHeHHe, Mouyyaem 


x x 


, OF 2 
ga O = 0 +) F(x, 9 O'W)dy= 0 (x) —| FE Oey, 
0 


0 
4* 54 


rue — F (x, y) — aBMAeTCH pesoulbBeHTOH agpa Ok/ Ox. OOosHayasn OF foy= Q, 
orciofa nomyyaem kt = J-4+—w. Takum 06pa30M, Ha OCHOBaHHH (132) | 


E+tm=1(E+m)i—o); 


WJ | 
Im—mlI = IxI + Imrl. 
Otcioja 
M(x, y)=\Q(t, y—x + t)dt + 
x y—x+t : 
+| | MG, )2G, y—x+tdedt (M00, y)=0, 0<y<a). (1,3) | 


0 t 


Ilo oTHowenmio K agpy M(x, y)—3To uHTerpasbHoe ypaBHeHHe Tura Bomb- — 
Teppa BTOporo pofa (OTHOCHTeIbHO cpyHKIMH JByX TepeMeHHBIX), MMerollee 
eIMHCTBeHHOe pellenue. V3 nero MoxHO ompefenuTb sagpo M, Hampumep, 
MeTOJOM MOCJIeqOBaTeJbHBIX MpHOmMKeHHH. Tak kak sagpo 22 saBAaeTCH BONb- — 
TePpOBbIM, HeTpyMHO mpoBepuTb, ro u M, onpegzenaemoe ypaBuennem (1,3), 
ABJIACTCH BOJIbTeppOBbIM. CyeqoBaTesIbHO, onepatop (E-+ m)7? cyujecTByer. — 

Takum o6pa30M, TeopeMa jlOKa3ana. 

3ameuauue. Hawn mpeqnonowenna K (x, x)= 1 u OK (x,x)/0x=0, 
MCHOJIbSOBaHHbIe B TeopeMe, MoryT ObITb omyueHb!. JlocTaTOuHO JIHIb Mpesmo- | 
NOKUTb, uTO K(x, x) 0 (O<x<a). JlelcTBuresbHO, paccMoTpHM BMecTO 
K (x, y) sAqpo | 

x y 
is __ (OK, ¢) 1 OK (t, t) 1 K (x, y) 
Kile, 9) = ex a Kay Ht] - ex? \ ae Re Nee 


SICHO MUTOM It, X) ale ——s 


= 0. IIpumenaa Haury Teopemy Kk aqpy 
Ky, MbI NOJyYHM, OYeBHAHO, NOMOOHCe yTBepxKMeHve U AIA agpa K. 


§ 2. Onpegenenue 1. Urepaunet p- crenenn (p >—1) onepatopa 
I waspiBaeTca onepaTop Jp, AIA KOTOporo 


x 


Inf =\"52— Fw)dy (FEL*(0, al). (2,1) 


0 


Ecm p=1/n, rae n—wence uucno, TO Ip, aBaaeTCA TOL onepalnen, 
uTepalluM n-H cTemenw KOTOpOH paBeH J. Jlerko y6egutca, uTO 
(p)q z= I pq, I plg ag I pte 
Ilyctp 
lp =\L(x—y)e(y)dy (gE L?I0, a) 

0 . 
onepaTop, spo KoToporo L(t)=i"i(t) (¢>0), u 4(0)0, rae n> O — 
itesloe uHcO, a h(t) — no Kpalineli Mepe n-+ 1 paz quddepentuupyemas cbynK- 
nua. IIpennonoxum ene, ato (n+ 1)-a npousBoquaa dynKunn L orpanwuena. 
OueBuyHO, 4TO . 


L(t) = L® (0) In [1 + 1H (é)], 


roe cbyHxuua Ht = a ® L“*» (t) orpannuena. 
Onpeaeneune 2. Ton nrepanuei p- crenenu onepatopa / non“mMaem 
(n S 
pes (0)? Inn (D (i tote) (2,2) 
k=0 
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rye A osHayaer onepatop 


x 


hg =\H(x—y)¢(y)dy (g€L*(0, a)). 


0 


Takoe ompeyenenve umeeT cMbIca guia smo6oro p>O0. Jeticrautenpuo, 
AOCTATOYHO NOKa3aTb, 4YTO J, ABJINeTCA ONepaTOPOM, ONPeyeNeHHbIM OrpaHHeH- 
HBIM ApoM. Ecau B cermente [0, a] |H|<y, To aOcomoTHan Bemmunna 
Kaxyloro wleHa pafa (2 2) He Gombe, yem aGOcomlOTHad BeJMYMHA cooTReTCT- 
BY!OUHX WIEHOB CXOjsIWerocs paya 


tw D |()| we. 


4TO H JOKa3bIBaeT yTBepxKeHHe. 

Onpexenenne 3. Ecam L(t)=t#d(t) (4(0)=40) uv a — nonoxnTer- 
HOe Hellesoe YHCIO, TO H B 3STOM CJIyYae MOKHO OMpeeMHTb uTepaliuio p-ii 
CTeMeHH COOTBETCTBylolero ONepatTopa /, npesnonaraad uTo }(t)— M0 Kpatineli 
Mepe [«-+ 1] pas guddepenuupyeman dynkuua u [«-+ 1]-a nponsBoquas 
orpaHHyeHa B cermeuTe [0, a]. 

Iycth Bla+1]—(a+1) u pEL?[0, a]; Torga c noMmompIo mpocToro 
BBIYMCJIeHHA NOyyaeM 


x 


1 
mo= Iglo= re \ = yey (x — 9) ¢(y) dy, 
0 


rye 
u(t) = | o%(1 — 9)®2 (et) dp. 


OuesuHO, 4TO dyHKuuA p(t) WHddepeniupyema no Kpalineti mepe [a + 1] 
pa3 u w(0)=40. Sto o3HauaeT, TO ONepaTOp mp NO oMpexemeHuio 2 cymlecT- 
ByeT, H TOra MOXKHO MOOXKMTb 


notomy, 4To /,/_,= E. 


Ecum 1 4 n — oneparTopbl, yOBJIeTBOpAIOMMe yCOBUAM onpeyeseHua 2 usM 3, 
TO CipaBeJIMBbI paBeHCTBa 


Lplg =lp4q, (l)p = L ptt. 


JlokasaTeJIbCTBO JlerKO cCyleqyeT u3 paya(2,2), cxofameroca adcouIOTHO 
WM paBHOMepHo. 

Ecau mpi B (2,2) wim (2,3) nonoxum p=1/n (n —uence NoO*KUTebHOe 
yvCJIO) H MPHMeHHM TlocsleqHee yTBepxKeHHe, TO MOYYHM, YTO N-A UTepallua 
onepatopa Jy, papna / 

Takum O6pa30M, MbI NO/lyyMJIM HOBOe foKa3aTembcTBO Teopemb! JI. A. Cax- 
Hopuya ((1), § 3, Teopema 1). 

§ 3. Mbt gaquM onpeyenenue -ro KOpHA AIA MHTerpabHOrO onepaTopa 
Tuna BouwtTeppa 


ke =\K(x, weu)dy (@ELI0, a). (3,1) 


0 


Ilyctb spo onepatopa k yyoBseTsopseT ycmoBuam Teopempl 1. Torja 
cymectByeT Taxoli onepatop V, uro k= VIV™?. 


re 


oo 


Onpegeaenne. [log urepauueli pi cTemeHH omepaTopa NOHHMaeM 


onepaTop 
kp = VIpV2, 


rye I) osHayaeT onepaTop, ompexemenubtit B (2,1). 
OuesuyHO, 4TO 
Rokq = Rptae 


Ecau xe p=1/n, rye n—nouoxKUTebHOe Wenoe 4HCIO, TO uTepallua n-l 
ereneHu omepaTopa jj, ABMAeTCH OnepaTopom k. Takum o6pa30M, cripaBeyIMBa: 

Teopema 2. Ecau a0po onepamopa k yOoeremsopnem ycaoceunm meope- 
mot 1, mo eceeda cytwecmeyem onepamop 1, Oan Komopoeo I, = R 


Teopema 3. Ecau s0po onepamopa k sadaemca gdopmyaou 
K (x, y) 3 (y—x)rA (x, y); 


2de A(x, x)£0 u n—nonoscumenonoe yeaoe 4ucao, a dynKyua A umeem 
Henpepolenole ripouseodnele Oo nopadKa n+ 2, mo cywecmeyem onepamop | 
makot, umo l,= Rk. 

JlokasatTeabcerTso. Ilycth V — nponsBombHbili onepatop, dburypupyouyni 
B Teopeme 1, HM IyCTb 


r =VI,V. 


Torgja, Kak M3BeCTHO H3 OOMleH TeOPHH HHTerpaJbHbIX ypaBHeHHH Tuna Bovb- 
Tteppa, kR=rgq=qr, rie Apo oOnepaTtopa g YAOBAeTBOPpAeT yCJIOBHAM: 
1) Q(x, x)= 0, 2) dyHKuua Q(x, y) uMeeT orpaHHYeHHble MpOv3BOAHbIe BTOporo 
nopagka. Tora Ha OCHOBaHWM 3aMeyaHuA K TeopemMe | cyulecTByeT JIMHeHHbIM 
orpaHHueHHbl onepatop W, Ia KOTOporo uMeeT MeCTO paBeHcTBO Q = W/W ?. 
OnpenesmM Tenepb onepatop / creqyiouluM oOpa3som: 


PSvivew hw 


OuepuyHO, uTepaliua n-H cTemeHu onepatopa / papa k. 
B 3aksOWeHHe OTMETHM, UTO HTepallHio q “# CTeleHu MHTerpasbHOrO olepa- 


Topa Tuna Bowwreppa MoxKHO OMpeleHTb H B TOM CJTyYae, ECM APO onepa- 
TOpa ABJIACTCA TOJIbKO HeMpepbiIBHOH (byHKUMeH, a He OOs3aTebHO Wuddepex- 
tupyemon. Jina sToro HYXXHO BOCHOb30BaTbCaA TeOpvelt OOOOMLeHHEIX CyHKIMi. 


Tloctynusio 
28 X 1958 


HWUHMTHPOBAHHAA JIMTEPATYPA 
1JI.A.Caxuospuu, Has. AH CCCP, cep. matem., 22, 298 (1958). 
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Hoknagn Akaygemunu nayx CCCP 
1959. Tom 125, Ne 1 


PUSHKA 


9. E, BAMHIUTEMH, B. WH. KOTJIAP u Tr. A. WAMHPO 


ACCJIEMOBAHHE TOHKOM CTPYKTYPbI PEHTTEHOBCKHX CINEKTPOB 
JOP JIOWWEHHS YKEJIESA B HEKOTOPbIX AHTH®EPPOMATHETHKAX 
WU ®EPPHTAX 


(ITpedcmaseaexo axademuxom A. II. Buxnoepadoeoim 19 XI 1958) 


BoubUIHHCTBO H3BeCTHBIX aHTHPeCPpPOMAFHeETHKOB ABJACTCA COCMMHCHUAMH, 
| KPHCTaJIJIMYeCKHX PelleTKAX KOTOPbIX MArHHTOAKTHBHbIe ATOMBI pa3JeJeHbl 
(CMarHHTHbIMM HOHAMH, TaKHMH KaK KU@MOpON, cepa u ee aHasloru WIM Palon- 
bl. C Apyrod cropounl, onpirs! Lyaia 4 ap. (*) mo Anpakuuu HeTpoHos B pas3- 
WUHbIX aHTHPeppOMarHUTHBIX COeCAHHEHHAX HENOCPeACTBEHHO MOKasa/iu, TO 
9THX TelaX OCHOBHYIO POJlb urpaeT He MpAMOe B3aNMOselCTBHe MarHUTHbIXx 
OHOB, PaCIOOXKeHHHIX B OMKAaWeM CocescTBe Apyr K Apyry, a Bsanmoseli- 
TBHe C HOHAMH, PaclOJ1OXKCHHBIMH BO BTOPOH KOOPANHAaLHOHHOH cdepe. B cBa3u 
OTUM B COBPpeMeHHOM TeOopun aHTHeppoMarHern3Ma OobWIOCe 3HAaYeHHe MIpH- 
Opelu MpeAcTaBsleHHA O TaK Ha3bIBACMOM KOCBCHHOM OOMe€He M@xXKLy MarHHTO- 
KTHBHbIMM aTOMAaMH, He ABJISIONLUMUCA OlMxKaltuuMu cocenamu (7-7). Ilo Kpa- 
epcy, BIepBbIe yKa3aBIIeMy Ha BO3MOXKHOCTb TaKOrO B3aHMOJeHCTBUA, OHO 
cyllecTBIAeTCA Oarogaps OOpas0BaHulo «BO3Oy2KCHHEIX COCTOAHMM» MpoMme- 
‘VTOUHBIX H€MArHUTHbIX aTOMOB (HalpuMep KuCOposa), Hrpaloulux POJb Me- 
eCqaTYHKOB CBA3H Me*Ky MarHHTOaKTHBHbIMM aTOMaMH BeLLeCTBA. 

_ Hecmorps ua To, 4TO TeopeTuyecKad pa3spaOoTKa 9THX He MoOsBoONMIA 
SbACHHTb HM CBAZATb BOCMHO MHOFHe ABJICHHA M3 OOaCTH MarHeTH3Ma, UX 
PoBepKa MH BCECTOPOHHEee UCCIeAOBaHNe, KaK M3BECTHO, JO CHX MOP elle BbI3BI- 
aIOT OOMbIWNOM MHTepec HM MOTPeOoBasIH MOCTAaHOBKH OObWIOrO YuCa HCCIeLO- 
qZHUM B CMe@XKHbIX OOAaCTAX. 
| OJHUM 43 BOSMOXKHbIX M JOCTATOUHO MPAMBIX METOOB SKCIEPHMEHTAaJIbHOrO 
3YU€HHA HEKOTOPHIX M3 9THX BOIPOCOB Mor ObI OKa3aTbCA METOL, OCHOBaHHbIK 
4 UCCJICMOBaHHH TOHKOM CTPyKTyPbl PCHTTCHOBCKHX CICKTPOB aTOMOB, BXOJsA- 
uX B cocTaB aHTudeppoMarHuTHbIX MaTepvaos. Hactosmjad paOota,  Ha- 
XOJIbKO HaM W3BeCTHO, ABJIACTCA MePBbIM 9KCICPHMECHTAJIbHbIM HCCJIEQOBaHHeM 
Prot oOactu. Ee neibio ABJIAeTCH BbINCHeHHe HalpaBJeHUA HM MacuITaOa u3Me- 
[Hu B TOHKOM CTpykKType peHTreHoBckux K-cieKTpoB MOFsOWeHHA 2kKee3a 
aHTucbeppoMarHeTuKax Hu (beppHTaXx, CBASAHHbIX C H3Me€HEHHEM MarHUTHOrO 
MCTOAHUA STUX BeULeCTB, H OMpememeHue MyTel HanOoee WenecooOpasHoro 
43BUTHA UCCIeOBaHHH B STOM OONaCTH B aJIbHeHIIeM. 
B xauectBe oObeKTa UCCIeQOBaHHA ObWIH BbIOpaHbl aHTHPeppoMarHuTHaH 
omucukallua OKuCH *Keme3a (a-Fe2Os) u rpynna cepputos Ni, Co, Mn, Sr 
Zn. Uccnenopanupie cdbepputst Mn, Co, Ni u Zn oOsaqawor anasoru4Hor 
dUCTamIM4eCcKOH CTpyKTypOl, KOTOpad OTHOCHTCA K THILy HOPMaJIbHOM CTpyK- 
ppl wimHHeIu. B sto CTpyKType HOHbI KUCOpoOa C OOMbUIOM CTeNeHbIO MpH- 
IWKeHHA OOpasy!0T MIOTHeHMLIyIo ynakoBky, B TeTpasqpuyeckuxX MycrToTax 
yTOpOH pacnonaraloTcA MOHbI BYXBaJICHTHBIX MeTAJIOB, a OKTASIPHYCCKUX — 
EXBAJICHTHbIC WOHbI *Keesa. 
| Jina mpopeyennsa paOornl Obi uCiomb30BaH PeHTTeHOBCKHH PoKyCHPyYIOULHH 
exTporpad Tuma Moranua. Ja yMeHbuleHua WIMpHHbl peHTTeHOBCKUX JIMHHH 
(poKambHOH MocKocTu MpHOopa OH Obl PEKOHCTPyMpoBaH Tak, UTO NO3BONA 
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PerHCTPHPOBaTb CNEKTPbI Ha (POTOMIEHKY, PAaCMOMOKeHHy!O NepilenAMKyJIAP 
K HallpaBuleHulo Maaloulux Ha Hee PeHTTeHOBCKUX JyyeH. Orpaxkarollait KDI 
cTaslJI — KBapl, nulocKocTb (1340) ¢ mocroannol d = 1,17 A. CnextTppi norae 
ILCHHA 23a PEHCTPHPOBAaINCb B NepBOM NopsLKe oTpaxkenua. Lucnepcus- 
3,8 X/mm. Pexum paOotbl penTrenopcKo TpyOKu cnextTporpada 30 xB u 30 Mi 
2xcno3snuna 3—6 uac. Ja onpeseseHuA VJIMHbI BOJIHbI OTIEJIbHbIX TOUeK Kpaé 
normoulenus Fe B wcCJleqOBaHHbIX COe€MHCHHAX B Ka¥eCTBe JIMHHH CpaBHeHH 
VCNOIb30BauCb Kai,2-uHMH Co. Toru 
HOCTb B OMpejlesIeHHH MECTONOJIOXKeHH 
“a pentrenopckux sHHHH 0,15—0,2 925 
BplOop ONTHMaJIbHOH TOJIMLUHbI MOPJOTE 


EL 
if 
if NE7ree TS ate RES EE 


——— 


Yacmoma ————— 


Puc. 1. ToHkas cTtpyKTypa pentre- 

HopcKoro K-cnekTpa  _NorviouleHusi 

*Keleza B Fe,O3 mpH  pasJIH¥HbIx 
TOMMHHAX TMorsoTHTeis: J — 
—5 mr/cm?, 2—43 mr/cm? 


Yacmoma —————~— 


Puc. 2. TouKaa cTpykTypa peutre- 
Hopckoro K-cnekTpa  morJiouleHus 
xwelesa_ ~=6B- «6 MnO-Fe,Os npu_ pas- 
JIMUHBIX  TOJIMIMHAX NOrioTHTessa: 
1—5 mr/cm?; 2—8 mr/cm? 


TCA MPOH3BOAWJICA Ha OCHOBAHHH Pe3yJIbTaTOB 9KCIEPHMEHTAJIbHOrO H3y4eCH 
TOHKOH CTPyKTYyPpbI CMe€KTPOB B Pa3JIMUHbIX OObeKTAX IPH H3MCHEHHH IVJIOTHOC! 
NOMIOTHTeIA B JOBOJbHO WMpOKHX Mpefeax. 

Hexoroppie u3 TaKHX CMeKTpoB, OTHOCAWMXcA K a-Fe2Os u Mn0- Fed 
NpHBeeHb! JIA MpuMepa ua puc. | u 2. Kak BuHO, 3HadHTebHOe (04 
TPpeXKpaTHOe JWI OKHCH 2%KeNe3a WH ABYKpaTHOe WIA MapraHlesoro deppn?: 
H3MCHEHHE TOJIMIMHbI NOPIOTHTeEIA OUCHb MaJIO CKa3bIBaeTCA Ha OTHOCHTEJIbHG 
HHTCHCHBHOCTH JWIMHHOBOJIHOBOM OOacTH MOPJsIOWLeHHA B CNeKTpe MOPJIOWLeHE 
*Kelesa B STHX COCAMHCHHAX, HO NpHBOAUT K OOeAHeHHIO DJyKTyallMAMH © 
MCKaXKeHHIO WCTHHHOFO COOTHOWICHHA HX HHTCHCHBHOCTeH C KOPOTKOBOJIHOBC 
CTOPOHbI TpaHHllbl NOrowjenuA. | 

Cepne MoJOOHbIxX ONbITOB ObIIO yCTAHOBJIEHO, YTO ONTHMAIbHaA MIOTHOC 
MOPIOTHTeIA COOTBETCTBYyeT MioTHOCTH 5 mr/cm?. CneKTpbl perucTpHpoBalue 
(boTorpapuyecKHM ME€TOOM, (OTOMeTPHPOBaJIHCb Ha HE€CKOJIbKHX BbICOTAaX | 
mocl€é yCpeMHeHHA pe3yJIbTaTOB Tpex MapaJVIeJIbHbIX OMbITOB wu Mepecuera 
K WKaie 3HeprHi (9B) ComocTaBAINCb Apyr c Apyrom. [pynma nosyyennpix T. 
KHM O0OpasOM KpaeB MOIIOULeEHHA 2Kee3a B PasJIMYHbIX CEMMHEHHAX H300paxKer 
Ha pre. 3. Ha puc. 4 conocTaBseHbl Kpasd Noromenua Fe B ero OKNCH H 2KeNeSHC 
cpeppute. 

PaccMoTpeHHe NOJyYeHHBIX 9KCMEPHMeHTAIbHbIX JaHHbIX NMO3BOAeT Ch 
NaTb CHeLyIOUNe NpeABapHTebHbIe 3aKJIOUCHHA. 

1. [luna BONHbI NepBoro MaKCHMyMa MOrIOWeHHA HM MoMOKeHHe cpelHE 
TOUKH Kpax MoOrsowenuA xwxee3a B a-FeOs nu uccnemoBaHHbix depputa: 
MOQOOHO TOMY Kak 9TO OTMeYasCCb paHee (*) MpH HCCeLOBaHNN BIMAHUA Cpe] 
POMarHHTHOFO NpeBpallleHuA B MarHUTHbIX MaTepHallax, IpakKTHYeCKH, He 3aBl 
CHT OT MarHUTHOFO CocToAHHA BeulecTBa. B rpynne usy4eHHbIx cbeppHTOB OF 
H€ 3aBHCHT Take OT IpHpobl ABYXBaJICHTHOTO METaJia. | 

2. YnopALOveHHoe paciipemeneHne d/1CKTPOHHBIX CIMHOB B aHTudeppoma 
HeTHKE INIPHBOAHT K YMCHbINeCHHIO OTHOCHTCJIbHOH HHTCHCHBHOCTH JJIMHHOBOWIH! 
06 


| BOM OO/1aCTH B CMeKTpe MOroWeHuA TMepexoMHOrO MeTassIa 10 CpaBHeHulo c Na- 
| PaMarHHTHBIM WIM dbeppoMarHHTHbIM CocTOAHHAMH BeulecTBa. Kak sTo yxe 
| HEOMHOKPaTHO OTMEYaNOCb, PEHTTEHOBCKOE MOMVIOMEHHe B STO OOacTH CleKTpa 
CBA3aHO C MepeOpocom § |s-3u1leKTpOHOB MepexoMHOrO S/leMeHTa Ha BaKaHTHbIe 
| ypoBHH B ero 3d-oOon04¥Ke, KOTOpbIe B Pa3IMUHbIX COeAMHeHHAX B OombUel 
WIM MCHbIIeH Mepe TepekppiBatoTcs c 4s- nw 4p-cocrosHuaMn. Buusanue antudep- 
| POMarHHTHOH yNOpsAyoOueHHOCTH Ha TOHKYIO CTPyKTYPy PeHTTeHOBCKHX CIeK- 
TPOB MOMIOWLCHHA ATOMOB TepexOHbIX 
3JIEMCHTOB TaKHM OOpa30M B H3BeCTHOM 
CMBICJI€ AHAJIOPHYHO BJIMAHUMIO, KOTOPOe 
OKa3bIBaeT Ha 39TH CIICKTPbI BCTYIMIeHHe 
aTOMOB MOMrouaroujero 9JIEMeHTa B 
MHTCHCHBHY!O THOpHAH3HpOBaHHy!0 KO- 
2 BaJICHTHY!O CBA3b (%). 

3. C  KOPOTKOBOJIHOBOH CTOPOHDI 
PCHTTEHOBCKHX CNeKTPOB MOMJIOMLeHHA 
BCeX H3y4aBLUMXCA B HacTOAMeH pado- 

g Te PeppuToB HaOwoMaeTca Oomee IH Me- 
Hee YeTKO BbIPaKeHHaA TOHKaA CTPykK- 


3 ee 4 Typa, NOABJICHHE KOTOPOH, MlO aHaJIOTHHu 
: # 


No 


-200 0 2 40 60 6036 “0 0 2 40 6b 80 3b 
“Puc. 3. Tonkaa | CTpykTypa peHTreHoB- Puce. 4. ConoctaBenHe TOHKOM CTpyK- 
cxoro K-cnektpa mornomuenua Fe B Typbl K-cnektpa norjomenua Fe B 
Pa3svIMUHBIX coemuHeHHAX. 1 — FeeQOs, Fe,O3 (1) u FeOs-Fe203 (2) 


2— SrO-6Fe2Os, oS MnO-Fe,Os, : 
4—7ZnO-Fe.03, 5&—CoO-Fe03,Q ’ 
6 — NiO-Fe,Os F Sry 


Cc TeM, 4YTO HaOwlIOqaocb B CMeKTpax OOOMX KOMMOHEHTOB TaJlOHHbIX Coen 
IeIOUHbIX MeTaIOB (19-17), MoxHO OblWIO Obl pacCMaTPUBaTb KaK Pe3YyJbTAT 
MepeKpecTHbIX Mepexoos 1s-31eKTPOHOB MOPOWaIOULHX ATOMOB Ha BO3HHKAal0- 
mlue B Mpotecce OOpas0BaHHA KKOCBeCHHOM CBA3H» M@XKLy MarHHTOaKTHBHbIMH 
aTOMaMH B 3THX COCAMHEHUAX BaJICHTHbIe MeCcTa B p-OOOOUKAaX HaxOAMUXcAa 
B BO3Oy2K€HHOM COCTOAHHH HOHOB Kucsopoya. Ecsu Obl 3Ta PuNoTesa Nodyunsa 
NOMTBEPXKeHHe B MasbHCHWUX SKCNCPHMEHTAJIbHIX HCCeLOBaHHAX, TO OOHa- 
Py2KeHHble B HAaCTOAULel padore tbakTbl MOXKHO ObiIO Obl paCCMaTPUBATb KaK ep- 
BOC HEMOCPeACTBEHHOE SKCNEPHMECHTAJIbHOe NOKAasZaTebCTBO TunoTesbl _Kpamep- 
Ca O MCXaHH3Me «KOCBCHHOHM CBA3H» B aHTHSeppoMarHeTHKax. C pyro CTOpoHEl, 
BCCECTOPOHHee M3y4eHHe STOH TOHKOM CTPyKTyPbl B CIeKTPaxX Pa3JIMUHbIX Mar- 
HHTHbIX MaTepHaJlOB MOFIO Obl ABHTbCA CPeACTBOM JIA HSYYeCHHA M€XaHH3Ma 
M MHTCHCHBHOCTH «KOCBEHHOTO OOMeHa» MexKy aTOMaMH B 9THX BeLLeCTBAaX. 
C sTOH TOUKH 3PeHHA, B YaCTHOCTH, SKCIMEPHMECHTAJbHbIC TaHHbIe, MOM YYeHHbIe 
B HacTOsMel padoTe, MOX*KHO Oblso Obl pacCMaTPHBaTb KaK yKa3aHHe Ha W3Me- 
He€HHe XapaKkTepa HIM HHTCHCHBHOCTH STOFO THNa B3AMMOJEHCTBUA MexKy Mar- 
HUTOAKTHBHBIMH aTOMaMH Ip Mepexoge oT HuKeNeBOrO, KOOaJIbTOBOrO H WHH- 


o7 


We 


xKoporo dbeppuTa K MapraHleBoMy MH e€FO aHaJIOrH4YHOCTh B lipeselax MepBo 
rpynnbl coequHeHni. 

4. Hacrosve BbIBOLbI HOCAT MpeABapHTeIbHbI XapaKTep HW MOMKHbI ObIT 
UPOBepeHBI H YTOUHEHEI B CepHH JaIbHewinx, Oomee WeeyCTpeMJICHHO HM CHCTE- 
MaTHYCCKH MOCTaBJICHHEIX OMbITOB. HeKoTopble H3 STHX SKCIe€PHMCHTOB B Ha-) 
<TOAMee BPEMA MpOBOAATCA B HaleH maOopaTopuu. 
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JIAH, 82,°701 (1951). “8° E: Bat wmrei xu, P. J] BapwaeKkun, KOM. Hage 
OyTtT, JAH, 105, 1196 (1955). ™P. JI. Bapuuckuih, Hsp. AH CCCP, cep. cus., | 
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PHSHKA 


A. f. TOPEJIMK u B. B. KOCTAPEB 


PAXMO3X0 HEKOTOPbIX HEBHJMMbIX OBbEKTOB TPOMOCOEPHI 
(ITpedcmasaeno axademuxom M. A. Jleonmosuuem 24 XI 1958) 


Heowwokpatuo cooOmanoch ('-%), uro AuameKTpHYecKHe HeOHOposHocTH 
MocHepbl, OOyCIOBJeHHbIe TpalweHTaMH MeTeOPOMOrHYeCKUX 2ICMeHTOB, 
PyT ABHTbCA MIPHYHHOM MOABJICHHA PpaluOOKalMOHHbIX CHrHaloB. OjqHaKo 
upofa u CTpykTypa MCTOUHMKOB paHodXxO STO KaTerOpuH elle He ycTaHoB- 
Ha. 

IIpeycrapsaoch, YTO HEKOTOpPbIe JaHHbIle MOFyT OBITh NOMYYeHBI pH uccsle- 
BaHHM XapaKTePHCTHK CHPHaJOB MW COMOCTaBJICHHA UX C Me€TeEOPOsOrHMyecKHMH 
mopuamu. C sTou Webio B TeyeHne 1956—1958 rr. B LlentpabHol aspomorn- 
“KOH OOCepBaTOPHH MPOBOAMOCh peryAPHOe PadnoOKalNOHHOe 30HAupO- 
Hue Tpomocdeppl. PauomokalMOoHHaA yCTaHOBKa, MPHMeHABWIAHCA WIA 
UIMPOBaHHA, HMesa BOHY 3,2 CM, CHMMeTPHUHbI NapaOomuyeckuit aHTeH- 
HM pediextop Auametpom 20 M um MMIyJIbCHY!O MOILHOCTh MepesaranKa OKONO 
) KBa. 

IIpu HaOs0eHuix MHOroKpaTHO OOHapy2KuBaJINCb TOYeUHbIe MCTOUHUKH 
\MO2XO, BbICOTa KOTOPbIX MHOrya Mocrurasia 7 KM. B To xe BpeMsA HaOmIOJa- 
IM KaK Ha 3eMJle, TaK HM Ha adpocTaTe HHKAKMX BUAMMBIX OObeEKTOBB aTMO- 
epe He oTMedalu. PesysbTaTbI 3OHAHPOBAaHHA CPUKCHPOBAINCb ABYMA pa3- 
4HbBIMH MeTOJaMH. 

C wesbio NOJyYeHHA BEPTHKAJIbHOrO PacnpeleeHUA OTParkaloulux OObeKTOB 
TOb3O0BaJICA HHEPIMOHHBIM MeTOL perucTpalluu: u300paxKeHne HeNOJBM>KHOH 
HUM pa3sBepTKH OTMeTUNKAa KPyroBoro OO30pa, MOyJIMPOBaHHOH MO ApPKOCTH 
tHalaMH palwvO9X0, MPOeKTHPOBaOCb Ha PaBHOMepHO ABHxKYULyIocA coTo- 
eHky. Ha cboronmenke Noyualacb pH 9TOM HariAfHad KapTHHa H3MeHeHHA 
cIINeMeICHHA HCTOUHHKOB pasuo9xO MO BbICOTe H BO BpeMeHH. C Apyrou crTo- 
HbI, MOJYYCHHaA KaPTHHA ABJIAJaCb IIPOCTPaHCTBeHHBIM Pa3pe30M B BepTH- 
[bHOM MJIOCKOCTH, OPHEHTHPOBAHHOH NO HallpaBJIeHHIO NepeHoca HCTOUHHKOB 
BeTPOM. 

Jina tosyyeHud OCOOCHHOCTeM OTPaxKeHHbIX CHPHAaIOB PerMCTPHPOBaJIMCb 
CJIEOBATCJIbHOCTH OTCJIbHBIX MMITyJIbCOB pafuo9xo. Perucrpallua ocyuyect- 
ANaCb Oe3bIHePIMOHHBIM MeTOOM, MIPpHMeCHABLUIMMCA paHee MIpnH panouio- 
HHOHHOM HaGvli0eHun TypOyJIeHTHOCTH B OOaKkax (*). 

CyllecTBeHHOM XapaKTePpHCTHKOH palHo2xO ABJIAeTCH CTEMeHb 3epKaJb- 
TH CurHala, ompeseisemad mo rmyOune u xapaKTepy ornOaiouleH mocmeyo- 
PeIbBHOCTH OTPa2KeHHbIX CHTHaoB. Ecim eMHWaHbIK curHan A — pesyub- 
’ CyNepNo3HUMN peryAPHO OTPaxKeCHHOFO MH XAOTHYCCKOMO, TO €FO MOXHO BbI- 
3HTb B Bue 


A = Aj COS Wot + de: COS (Wst — gs), 
1 


> A,— aMliuTyla peryJIApHoro CHrHada, ®)— YacTOTa 30HAMpyIOulero HM- 


N 
mbca, La,cos (w¢ ~— os) — BCIMYHHA CHTHala XaOTHYeCKH BYXKYWIMXCA 
1 


N 

2 OF a pO) ry a 

AHOPOAHOCTeH. A>, a2 = B* pescTaBuIAeT OTHOMMCHHE SHEPrH 3epKadb 
1 


A Ww XaAOTHYUeCCKOH KOMMOHEHT CHrHaJa. 
Jina ONpeseCHHA 3€PKaJIbHOCTH CurHalla WH CpCAIHeKBalpaTHUHOH CKOPOCTH 
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| 


JBYXKeHHH BHYTPH OTParKalouluX OObEKTOB HCMOb3OBaICA MeTOL pete A 
mepta (°). | 
Ha Bbixose MpHeMHuKa B MHTepBasle MexKy 30HMPYIOUIMMH UMITyJIbCé 
pOv3BOAMMaCh BbIPesKa CHIHaJla B MOMCHT, COOTBETCTBYION\HH BbICOTE 
UMYLIECTBEHHOFO NOABJICHHA MCTOUHHKOB PaHO3XxO. CrpoOupoBaHHbl Curl 
yepes ycTpolicTBo, 3alomMuHaloulee €fO 3HaYeHHE Ha HHTEpBal MeKAY SOHAH 
fOULMMH VMIlyJIbCaMH, owaBasica Ha BXOJl OCUMsAMOrpata. CHHXPOHHO C OTK} 
THEM 3aTBOpa (poToallapaTa Ha Pa3BePTHIBAaIOWIHe MaCTHHbI OCIMINOrps 
NOLKMNOUAaOCh WulOOOpasHoe HallpsAxKeHHe VIHTEIbHOCTbIO OKOJIO 4 
Tlonyyaroujaica Ha 2kKpaHe ornOalollad NOCweOBaTebHOCTb MIM YJIb 


4% $ : 3 a ; 
{ waar aglh alep- th yee . Ot le eadarad bd a 
¢ sty 4 (ers y tous feck 


Yeh gil at, BS Ng 


honk +H f 
a oe as ‘ en 


eS. 


Puc. 1. OOpasub 3anucelt BepTuKabHOrO pacmpemeneHHA MCTOUHHKOB payHo- 

9x0. @— OecnopaqouHoe pacmpeseneHue, oOTYeTMMBO pa3sM4ualOoTCA MapHbie 

OTMCTKH CJIBOCHHBIX CHTHaOB; 6 — TOpH3OHTaJIbHbINM cou Ha BbIcoTe 1800 m; 
6 — HaKJIOHHbIM COM, MaKCHMaJIbHas BbIcoTa 7000 Mm, 


potorpadupoBasiacb Hu NosBepralach oOpadorke. Obpa3ilbl 3anucel ,MOyueHE 
yKa3aHHbIMM MeTOJaMH, MpescTaBeHb Ha puc. | xu 2. 

SaperucTpupoBaHo Ba Tuma pacmouoKeHHA WCTOUHHKOB CHrHaJla B 
CKOCTH pa3pe3a: OecnopsyouHoe (puc. la) wu uMeronlee BU rOpH3OHTaJIbt 
WIM HaKJIOHHbIX Mosioc (puc. 16 u le). Haknonnple nosochl HaOOLauCb BEC! 
pemko. J[oBOJIbHO YaCTO PerHuCTPHPOBaIHCb MapHble OTMETKH, NOOOHbIe 4306 
2KCHHBIMH Ha puc. la. 

TloceqopaTesbHOCTH eCHMHMYHbIX UMMMYyJIbCOB pauodxo pa3senAuCb 
Buy orMOatouleHh Ha Tpu KaTeropun: a) PiaKue KPUBBIe C BbICOKOM 3epKa 
HOCTbIO CurHaia, B?>>7; 6) KpuHBble, MMeIOMLMe U3pesaHHyto OrHOatoulyto C 
CKOJIBKMMH BbIOpocamu, B’<2; B) ¢ xXaoTH¥eCcKHM, XapakTepom! orvOalol 
C BeCbMa MaJIOH 3epKaJIbHOCTbIO, B?< 1. 

Bewunna cpeuekBalpaTH4YHOH XaOTHYeCKOH CKOpocTu, NomyyeHHaA 
oOpaoorkH 3alucel, CocTaBAa WIA OOpasoBanuA nepsporo Buna 1—2 cm/c 
Aux BTOporo Tuna 20—30 cm/ceK u AIA xaoTHUeCKHX JlocTurana 60 cm/cex. 

CpaBHeHne pe3yIbTaTOB PpauOOKaLLMOHHBIX HaO/IOAeHH C OObMHbIMH a3 
JOTHYCCKMMH H3MCPCHHAMM MeTEOPOMOPHYeCKHX 3ICMeHTOB B CHJy Gov! 
MHEPUMH JaTYHKOB TeMMepaTypbl MH BMAaKHOCTH He Jao Ha@KHbIX pesy 
TaTOB, TaK KaK JIA CONOCTABJICHHA HEOOXOAMMO NOMyYaTb CBeLeHUA O Ppa 
Tax B COAX NOPALKAa MJIMHbI BOVIHDI. 

OfHako yCTaHOBJIeHbI HEKOTOpHIe CBASH JAHHIX PalMoOKalHOHHOrO 30} 
POBaHHA C MeTeOPOMOrMYeCKUMH YCJOBHAMH: 
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1) Curuat paquosxo nosBasiotes TombKO IPH BbICOKOM B/ax%KHOCTH BO3iy- 
| M Tleperpese mouBbl. 

2) Cymecrsyer rofopoit u cyTounptit xon. Curnaspi HaOiOMaloTca B Ten0e 
€MA Towa, IPHYeM KOJIMYECTBO HX JOCTHraeT MakCuMyMa JlHeM, B 13—15 uac. 
3) Han nonocoii MPe€HMYIeCTBCHHOFO NMOABJICHHA UCTOUHHKOB pasHo9dxo 
BIYHO pacMolaraeTcA MHBePpCMOHHbI coli. 

}4) Tlpozomxutrenbuocrp 
UL€CTBOBaAHHA CHIHaJIOB OT- 
MIbHOFO HCTOUHHKA YMEHb- 
1eTCA = C yBeIMYeHHeM 

OpocTH BeTpa. 

CuenyeT TakxKe yKa3aTb 
. CaO yiO 3ABHCHMOCTb Be- 
(WHHbI CHrHaa OT Mu- 
MbHOCTH 30H Hpyroulero 
IMyJIbca NepefqaTunka. ITO 
wleTeIbcTByeT sHO0 Oo 
WIbIX PEOMETPHYeCCKHX pa3- 
»pax OTpaxkatTeleH, sm100 
 OTPaxKeHHH OT CIO. 
| BeilBuHyTo mpesnomoxe- 
ie, 4TO MpH 30HLupoBa- 
1M OOHApyxKUBalOTCA Tak 
I3bIBAeMbIeE §~=«TeEPMUKH» — 
/pasoBaHHA meperperoro 
shyxa, OTPbIBaIOL Mec A 
‘Tpu3emMHoro cox xu O0- 
iSyIOW[Me 3aMKHyTbIe OObe- 
I. PazsHooOpa3ue Xapak- 
‘pa cCHrHalla, BePOATHO, 
YYCJIOBJICHO + pa3sHHWeH UX pyc. 2. 3anncu perucTpaTopa ornOalolleli mocezoBa- 
1yTpeHHeH CTPyKTYy Dbl. T@JIbHOCTH UHMIyJIbcOB. @ — oOrHOalollad HMIMyJIbCos, 

MoxxkHo peqnoarath, M3MCHAIOWUNNX aMIWIHTyYLy BCJICEACTBHE CMCHICHHA OTPa- 
‘0 rialKue ornOaroulue Kaloulero OObKTA OTHOCHTEJIbHO aHTCHHBI; é— H3pe3aH- 


& Hav orHOaroasn; 6 — XaOTHYeCCKHE H3MCHAIOULHECA UM- 
mc. 2a) CBOMCTBEHHDbI nys1bcbt 


TYTDCHHE OJHOPOAHEIM 00- 
3OBaHHAM C yCTOMUMBOK ) 

MaJIONOJBHXKHOH YTpaHueH, WaloujeH BbICOKO 3e€pKaJIbHOe oOTpaxKeHue. 
spesaHHble ornOatomiue puc. 26, MO-BuMMOMY, COOTBETCTBYIOT CJIOHCTON 
PYKType u MyJIbCupy!ouluM oOBepxXHOCTAM pa3jlema. XaorTHyecKHi curHad 
uc. 2¢), BEpOATHO, CBUETEILCTBYeT O HaJIHYHH BHYTPH OTpaxaroulero oObe- 
A CKOMJICHHA M@JIKUX HeOMHOPOAHOCTeH, HaXOMAUIHXCA B ABYKeHHH. 

PayuouoKallMOHHOe 3OHAMPOBaHHe MOBBOUAeT OMCHHTb BeIHYHHY Ppauex- 
B JLM9ICKTPHYeCKON MpOHMWaeMOCTH, YCTAHOBHTb MpOCTpaHCTBeHHOe pacmpe- 
JICHHe OOHAPYXKECHHbIX HEOLHOPOMHOCTeM Tpomocdepbl, MpPOCeUTb 3a SBOVIIO- 
Jel BO BPeMeHH, OMpekesuTb UX KOHILCHTPalluto UT. J. 

TlosToMy MOxKHO HaeATbCA, YTO PalMOMOKAaLMOHHaA HHOpMalluA O TOHKOM 
QIEKTPHYeCKOH CTPyKType Tpomociepbl OKaxKeTCA MOMesHOH MpH uccseo- 
HUM TpOleccoB pacipocTpaHeHHA PaHOBOJIH M NpH Hsy4YeHHM MeTeOporOru- 
CKUX ABJICHHH, TakHX Kak TypOyJIeCHTHOCTh, TeMmO0OMeH, BarooOMeH u OOsIa- 


06 pas0BaHnue. 


IlextpambHad adpomoruyeckaA Tloctynusio 
o6cepBaTopuA 28 X 1958 


IMTHPOBAHHASA JIMUTEPATYPA 
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| 
| 
| 
PH3Hk 


JI. WH. FYH3EHKO 


MAJIDIE ®JIYKTYALMM B CYLJECTBEHHO HEJIMHEMHOM 
ABTOKOJIEBATEJIbBHOM CHCTEME 


(ITpedcmaeaexo axademuxom M. A. Jleonmoeuuem 27 XI 1958) 


Ilyctb Masaad (bayKTyalMOHHaA CuJla, WevcTBylolulad Ha CHCTeMy C OJHE 
CTeEMeHbIO CBOOOJbI, ONHCbIBAeTCA JBYMEPHbIM CTalHOHAPHbIM CJlyYaHHbIM Mp 
meccom -Af,, Afy, 3aMaHHbIM Ha cpagsoBol muiocKocTu. HanumemM ypaBHenne CHCT 
MBI B ae, | 


d | 
oF = P(x, y) +e (x,y t), 2 = Q(x, y) + My (% 49, #)- ( 

B oKpecTHocTu mpeseibHOrO WnKa AuHaMMecKOH cucTeMbI (A = 0) 
x = Xo(t), y = Yo(t) ( 


3aMCHHM KOOPMHATHI x, y Ha n, s. Ilpu 9TOM Mm — HOPMaJIbHaA KOOpAuHATy 
Touku M(x, y),paBHaa no aOcou0THOH BeMdMHe paccTosHulo oT M jo 61mx«Ka) 
mel Toukn M, kpusolt (2), orpullaTembuaa, ecu M mexuT B OOaCTH, OxBaTI 
BaeMOM STOH KPHBOH; S — TaHreHI[MaJIbHad KOOpAuHaTa TOUKH M, paBHaa Aa 
He Ayru M“)M,, orcunTbiBaeMo m0 KpuBOol (2) oT ee (PHKCHPOBaHHOH i” 
kuM) 8B HampaBleHun AuHaMuMyecKoro [BHXKeHHA NO Wuky. Bykem mpe 
moaratb, 4TO (2) —ruaqkad KpuBaad 6e3 ocoObix (B cmbicie Auddepentt 
aJIbHOM TeOMeTPHH) TOUeK, TaK TO B LOCTaTOUHON OH30CTH OT Hee AKOOK 
= O(x, y)/O(n,s) He OOpaljaeTcA B HYJIb. 
O6o03HauHB 


x= p(n, s), y=q(n, 8), N=>($P—ZQ), 
4 0q Op 1 /0q Op 1 0 0 
S=>(—fP+ 35), n= > (Fhe — Ft), fe= 7 (—Feie +80), 
nmoJTyuHuM BMecToO (1) 


H_N(n,s) +a, 8,9, 2=S(n,5)+rfe(n, s, 0), | 


HU BMecTo (2) n= 0, s = (Z). 

Tak kak (byHKiua 9(f) MOHOTOHHO BO3pacTaeT, MOXKHO BBecTH 8 BMeCTO 
B KayecTBe HOBOro apryMeHTa. MHrepecyscb JIMUIb OM3KOH OKpecTHOCTS 
Uikla, MOIOKUM n= dv. B neppoM npHOmmKeHHN NO } HMeem Torjya 


we = (8) [Ny (s) + AVN, (s) + fn (0, 5, ¢(8))], 


is = © (0) [So (s) + AvS, (s) + Afs (0, 5, t (9))], | 


rae No(s) =N(0, 8), Ni(s) = ON (0, s)/On, S,(3)=S(0, 9), S; (s) = 
=0S (0, s)/On, 9(6) = dt /dé. V3 toro, uro v = 0, s = 9 — peulenne AuHaMI 
yeckoH (fn = fs = 0) cucrempl, cneqyeT No(s) =0, Sy(s) = 1/9 (s). 
Bmecto s BBeJ/eM HOBy!IO MepeMeHHy!0 o = Ss — 0 — pa3HOCcTb TaHreHIHasIbHb 
KOOpAMHaT (as0BOH TOUKH BO3MYLLeHHOH cucTembI (1) u cba3s0Boi TouKH, JBI 


§2 


Kyllelica no wnKy (2) RuHaMHYeCKOL cHCTeMBI. [Ipeqnonaraa, uro OSI < Oi’. 


3(0) = 0, 6yqem cunTaTb o Manol BennuMHOH u mpeHeOperaTb uwleHamu ~ o?. 
YpaBHeHMs! J[BHXKeHHA CHCTeMbI NPHHMMaIOT MPH TOM BHI: 


% + Ny (8) = fi (8), (3) 
w+ Sa (8) = 2S, (0) + fe (8), is) 


rae Ny (8) = — (8) N, (8), S_(8) = — (8) dSy/d8, S,=¢9(6)S, (8), fy (8) = 
= 7(8) fn(0, 9, ¢(6)), ja(6) = $0) (0, 8, iO). oe 
B cumy 3amkKuytocru KpuBoit (2) d@yuxuuu N, (6), S, (0), S, (8) nepnoguunpl 


C agai 95; PaBHBIM JVWIMHeE IIpeqeJIbHOrO WHKJIa, TaK YTC MOXKHO HalucaTb. 
(@) = 2 / By) 


Ny (8) m7 y, Ap EXP (ikw9), Oy (8) = > bp exp (ike 9), 


k=— co k= —c 


pore UN $ Cr eXp (ik, 9) . (5): 
k=—oo 


13 ypapyenna (3) BbITeKaeT, YTO ycOBHe a, >>0 oGecneynBaer opOuTalb> 
4y!0 aCHMITOTHYeCKyIO yCTOMYMBOCTD NpemembHoro WHKNa. Uncno dy B ciyyae 
TO MOJIOMUTEMIbHOCTH XapakTepH3yeT CPeHIOIO %KECTKOCTb LHKsIa —C pOCTOM 
A YXOfbl (PasoBOH TOUKH OT WHKa yMeHbiuaioTrca. Mbt 6yyeM CUHTaTb Ap. 
OCTATOYHO OOJIbUION NOMOKUTeMbHOH BeJIMYMHOM: Ay S> 1/0. pu azBmKenun 
O IMKJIy AHHaMHYeCKON CHCTeMbI paBeHcTBO o (8+ 95) = >5(8) jomKHO BbITOU- 
HATCH JIA OOOrO HavasbHOrO 3HayeHHA (0), mosToMy H3 (4) cuenyeT by = 0. 
CkopocTb JBYxKeHHaA (basoBoi TOUKH M0 HWAKJIy JHHAaMMYeCKOH CHCTeMbI 
1 cCTaTHCTHYeCKHe XapaKTepHCTHKH BO3MYyLalouleH cHJIbl, BOooOule ToBops, 
AaBUCAT OT MOJIOXKCHHA TOUKH Ha TipeeJbHOM WHKJIC, MOITOMY KOppeJIAILHOHHbIe: 
YHKUMH mponeccos fy (8) u f.(9) nepHoquuecku 3aBucatT or 8. 


co 


<fv (8 +2) fy (8)> = Dy $0 (x) exp (dhe08), 
| (fo(0-+7) fo(8)) = > (2) (c) exp (ike 9), 
| k=—0o 
| <fv(9 +2) fo(8)>= SY) ge (2) exp (ikon). 
| k=—0co 


IlycTb BpeMeHa KOppesIAIMMH 3THX MpolleccoB MHOrO MeHbuUIe 9)/ ko, rae 
29 — HavOoubWHH U3 HOMepOB TapMOHHK, YUHTHIBAeMBIX B (5) MpH BbIOPaHHO!: 
Be iccrn pacueta. B sToM cmyuae HanuuleM: 


YP (2) = $3, $= $O8O), oC) = 80): 
| PeiieHuem cuctempr (3), (4) sBuaaioTca (yHKIHH 


» (8) = exp [— ao? — yw ®)] \ fr (6) exp [ao8 + x» (€)1 dé + 9 (0) | 


0 (6") 
| 3 (0) = Xexp[— Xo (8)] \ [fo (&) +. (E) S. (€)] exp [%o (€)] 48, 


1 Seb : 
| xv (6) = >} Fr [exp (‘km )—1], xo(§)= >; a: [exp (iw) — 1}. 


k#0 k=—o 


TIpu 9 s1/a) HavambHoe OTKNOHeHHe OT WHKsa v(0) nepecTaeT HrpaTh 
pOvlb H yXOfbI No HOpMasm y (8) onvcbIBaoTcCAa TlepHoyuyecKH-HeCTallMOHapHbIM 
MIPOLeCCOM C KOPpeJIALMOHHOM CbyHKIvel, paBHOH | 


6(0-+2)¥(0)) = 3) Yu (s)exp (ino 9), @ 
Tye oa | 
3S) YO exp [(— a + igo) t,] 7>0, 
En (0) =| 
Dd) PM exp {lao +i (n —G)o] 7}, <0; 
q=—a 


oo (v) gq) gq 
wy) = Ss) Y qn 94q Isp 
ir Bo 


p, 8=—0o 


2a) + ism 2 


oO 


8 9 
ai = g Vexp [— x0 (@) — iganél a8, bp = Gl exp 2x» ©) — ipouel a 
0 0 


0 0 


Jlna KoppeAWMOHHOM (pyHKUMH TaHreHivasIbHOH cocTaBJIAIoluleh yXxojor 
cba30BoH ToUKH, corsacHo (6), MoOx%KHO HamvcaTb 


{o (6 + t)o (6)> = d* exp [— xo (8 + t)— 


0 O+t—E 
—yo(\ expe ©] de | <FE+OF@rexPe E+, 
0 ry = 


FOULYIO ABYXKCHHA TOUKH MepHOAMYeCKH-HeCTaWWOHapHacA CHJla, KOppeJIAILMOHH4a 


rye Xf (8) = rf (6) + dv (8) S, (0) — Bo3smynaiollan TaHreHWMayIbHy!O COCTAaBIs 
(pyHKUMaA KOTOpoH npu 8 S>1/ a) paBHa 


df (8+ 2) f(6)> = d® Dd) Fr (t) exp (ikon6), 


k=—oo 
rye 

$8 (2) +S) FIP exp [(— a9 + igas)], «> 0, | 

Fi(2) = ae | | 

Sd FP exp {[ao + i(2—g)o]t}, + =0; | 

q=—0O 
(q) = v v —m 
PY ps >) [Cnn Pm OSes fy stl Eons Cm —k+-m—n a Ab 


m, h=—oo 4 

0 
Bpipaxkenne (8) npn 9>>1/a) npeo6pasyerca K Buy 
<o (8+ 1) (0)> = A (8, t) 0+ A’ (8, 7), 


rye A(8, t), A’(8, t) —nepwoqnueckue cbynkunn 0. 
Jlvcnepcua TaHreHvasbHbIxX yXOQOB HapactaeT c @ no 3aKoHy 


k=—0o 


<2 (8)> ~~ A(6, 0)8, (6, 0) = s Ax exp (ike9), ( 


Ses 


loo) 
- Brena o603HayeHua oe > Uz exp (ikaot), op = 


/™pu 3TOM 


Ar=H Y dd, 


n=—oo 
H = AO n©,_Jg® +S Fel A 1 
ge thaie a aio ey ™ L a +i (m—q +n) a, eee TEE | ; 
0 0, 


or £8 : 
dn = 9 \ EXP [— Yo (E) — inwot] dé, hl? = x\ exp [70 (2) — ine] dé. 
0 


0 


SakOH STOT BepeH JIMUIb npn O<I<O *. Tpocequm Hapactanue <s? (8)> 


HOCNeAOBaTeMbHO Ha WHTepBaax O<KOI< 20, 0O<0<30, ..., O<O<NO. 
| Ec, Bptuciaa <3? (8)> na unTeppane 0O<O< 8, moi nosyansn <o?2(A)) = C, 
| TO JWIt wHTeppaia O<OI< 20 HyKHO B3ATb HavasbHOe ycloBue o(Q) = 6, 
| <5> = 0, <8?>=C. Uro6pl sto ycsosve mpnHasio Buk o(8) = 0, cmectum ua 
| paccTosHue 6 TOUKy OTCYeTa TaHreHlvaJIbHOH KoopuHaTEl. [TpousBombuad :yHK- 


(ee) 
/mua ToukH waKsa F (8) = > F,, exp (ik?) np cmenenun na 6 TouKH oT- 


k=—oo 
foe) 


| cueta § npeoOpasyetca no 3axony F (0’) = F (6 —8) = >) Fe (8) exp (ike9), 


k=—0oo 


| Fy (8) = Fe exp (— ikoyd). Yuurewan 9T0, nosyuMM quia ycnoBHoli Jcnepceun 
| TaHTeHUMaJIbHEIX YXOJOB Ha UHTepBalie O<I< 20 


<3 (8)7~9 J! Ap (8) exp (ikop6). 


k=—00 


| Jlucnepeusa <s7(8)> nomyyaerca oTcioya ycpeqHeHiem no 6. Anasormunple BBI- 
| UMCJIeHHs MpOBOAATCA Ha HHTepBaax OCI<30, ... , O<CI<KNO. Tipu 
| Compuinx N Touky OTCYeTa MOX%KHO CUHTATb PaBHOpPAaCNpeyeeHHOH MO WKY, 
tak utTo <A,(6)> =0 npu k= 0. 


Takum o6pa3om, MUCHePpCHA TaHreHi{MaJIbHbIX YXOOB IIpH MOCTaATOYHO Ooub- 


| WwuX 3Ha4ueHuax § HapacraeT Ho 3aKoHy <97(0)> ~ Ao. J[nccby3vonHprii xapak- 


Tep HapacTaHua JlucMepcuu coxpaHuTca M Mp BO3sBpallleHHM K aprymeurty tf. 
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7G)? Houyuum <a*(t)>~ 2Dt, 


Seer 


k=—0oo 
2D = MAU). 

Peurenue cuctempt (1) x= x(t), y=y(t) ¢ pocrom cTaHOBHTCsA cTaLMo- 
HapHbIM CsryyaiHbIM mpomeccom. Ec He Y4HTbIBATD BJMAHHA MaJIbIX YXOJOB 
(ba30BOH TOUKH OT IMKa ky Ha (opMy KoNeGaHMi cucTempr (1), 9TO pewleHHe 
wMeeT BHI: 

x=X(t+%), Y= (t+y), <“~2Dt. (10) 

CnekTpaJibHad WHTCHCHBHOCTh TaKHX KOJieOaHH OTJIMYaeTCH OT JMHeHYaTOrO 

cnekTpa nepHomuyeckoro ABW>KeHHA x = Xo(t), Y= Yo(t) pasMbITHeM JIMHMIi 

cnextpa. Kosunuent yudpy3uu cbasbt 1-f rapMOHHKH, paBHblii (nw,)°D, Waet 
OWeHKY WMPHHbI COOTBETCTBYIOWeH CHeKTpasbHOM MBB KONeOaHuaA (10). 

AstTop BbIpaxkaer OsarofapHoctb mpod. C. M. Popiropy, mpeqoxKuBiulemy 


-TeMy JlaHHoi paOoThI uM CeaBleMy px, CyUIeCTBeEHHbIX 3aMeuaHHl B Mpolecce 
 €€ BBIMOJIHeHHA. 


@Musnueckuu uHcTHTyT uM. II. H. Jledeqesa Ilocrynus0 
Akayemuu Hayk CCCP 24 XI 1958 

* Bpioop BeMMIMHbI O onpeseAeTCA IBYMA HepaBeHCTBaMH, HCHOb3yeMbIMH TPH BbIYHCJIe- 
Huax: <o2(8)> < (00 / ho)? H O S1/ a. YcnoBweM COBMeCTHOCTH STHX HepaBeHCTB Ip 3aqan- 


| HBIX XapaKTepHCTHKax J\MHaMMYecKou CHCTeEMbI C a) > 0 ABJIACTCA MOCTATOYHAA MaJIOCTb BO3- 


MYyULaroulHx CHI. 
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Jlonrnanm Akagemun nayr CCCP 
1959. Tom 125, Ne 1 


PH3SHKF 
E. C. PAXKHH 


®YHKUMOHAJIBHOE YPABHEHHE UH ONEPATOPHOE PEIMMEHHE 
JIA CTATHCTH4YECKON CYMMBI 


(ITpedcmaeaeno akxademuxom H. E, Tammom 20 1X 1958) 


Martpuia msu0THOCTH KaHOHMYeCKOrO aHcaMO.Id HMeeT BHI 
oe =exp[—B(H7 +pN)I, (1 


4 = iy 
roe B= Tr H —nonupii raMunbToHvan cuctempl H = H, + Hj, cocrosui 


: 5 | 
M3 TaMHJIbTOHHaHa CBOCOLHBIX nose Hy wu B3aHMOfelicTBun Hy; wu — xumuue- 


CKHH noTeHuvant; NM —onepatop nowHoro 4csla COXpaHAIOULHXCA uacTHIL (Ha- 
IIpHMep, 3J€KTPOHOB MHHYC NOSHTPOHOB). | 
O6pruHbIMH MeTOaMM TeopuH mons (1,7) nomyuuM | 


| 
B ; 
. 


o = exp[—8(H, +N) T exp [- \ dic, \ dxH, (xx) | : (2) 


0 


rye 7 osHayaeT yNopsoueHHoe pactiosioxKeHve OlepaTopoB cmpaBa HasieBo Te 
NopAdKy BospacTaHuA X,, mpuyuem soOoK onepatop / (xX, X4) ompeqenaetcs 
COOTHOIMeHHeM 


P(X, Xa) = exp [(Ho + HH) x4] f (x) exp[— (Hy +N) xa]. 2. (3) 


Ilo ananoruu c KBaHTOBOK Teopveli noma (°), O6O6MLMM raMMJIbTOHHaH CH- 
CTEMbI, BKJIOUMB OOaBOUHOe B3AaMMOJeliCTBHe C BHeIUHHMH MCTOUHHKaMU 6o03e- 
au (pepmu-noviet. He napyiuasa oOmHocTu, aJibHeliuee paccmoTpeHve mpoBeyzem 
B cjlyYae B3aMMOeCHCTBUA OJHOro (epMu-noas b MaCCbI mM CO CKaJISpHBIM 
603e-NOvJIeM C HYJIeBOH mMaccoii. 


TamMuibToHvan B3aUMOeHCTBUA B 3TOM CJIyuae eCTb 


Hy (% 44) = —) 0%, 1) 0%, 26) + GC, 4) 0(%, a) + 
FIT Ma) + EO Ma) GK, Ma) 9(K X4)} dx; (4) 


J — ucTOUHHK 603e-n0Na; — MCTOUHHK (epMu-NovIa; y Hy — aHTHKOMMYTH- 
pyloT Apyr c Apyrom uc du ¢. 

Hs (2)—(4) caenyer, uro 1) AH x, BHe wHTeppana or 0 go B Bce 
(PYHKUMOHAIbHbIe MPOW3BOAHbIe PaBHbI HYJIO; 2) Nas X4 B MHTepBane oT 0 qo B 
HMeeM COOTHOIICHHA: 


de 


Wx, ay 1 AG (% Xa) 9} = po (XK, Xa), 
3n (x, x4) Sa op D:& ale 5n (x, Xa) od (x, X4) 
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| i A., Te mo060H onepatop I (x, X4) CBA8aH Cc OnlepaTbpoM f (x). cooTHome- 


P(X, %a) = 07 (a) F(X) 0 (x). A} EC RIB) 


Bapuanuu No ¥ U ” cyetyeT MOHHYMaTb B CMBIcCyIe Bapvialuu enpapa M CwJleBa 
_ COOTBETCTBEHHO. 


Miz (6) nonyyum cneqyiome ypapnenua ana ¢, © (B ambueliem 3Hax * 
| Hay & uM @ BCIOwy onycTuM): 


p+ m— ge) 9%, %4) = 106 Ha) OK, x4) (— iP m— ge) = 4(x,x1), 
— Be (%, x4) =I (8, 4) +E SPH Us, 24) $05 9) (7) 


a Ral, 2,8; 


See a a Pret tier ey 
rue, Pp = —i| % a ttelag ce) = indy Roe ae ae ; 


1, 2,3, 4 4=—s-—v 


Takum o6pasom, ypaBHenus (7) oTram4aioTca oT relizeHOeproBckHXx ypaBHe- 
| HHH TeOpHH Toa Tem, uTo: 1) BMecTO BpeMeHH BXOJMT —ix,, TEM CaMbIM 
| 4-mepHoe [pocTpaHcTBo cTaHOBUTCA SBKAMOBbIM; 2) HasMuUHeM, XUMHYECKOTO 
) noTeHitvaa. 

C momombto (5) u (7) nomyyuM cuemyroue (yHKILHOHambHEIe - ypaptieins 
AJA P, KOrfla X, MeHseTCH B Mpefetax oT O jo & (3mecb u B aubHeltlem 
| sane es SBKJIMJOBO TIpOCTPaHCTBO, OFpaHHYeHHOe M10 Xy, B nbeagrax OT 
' 0 xo 


i (ip +m—¢ =) 


8 .* 8 ae 
= 74 (*)e, sia (- ip +m—g-s7)=+4(2)p, 


80 fps oe) (8) 
8y (x) dy (x) 


8p 
8 (x) 
—k<-=J(x)e+gSp 


JJerko BUJeTb, YTO JIA CTATHCTHYeCKOH CyMMbI z = Tro =)) O7o0, (D,— 
; n 

) coOcTBeHHBIe (PbyHKUMH NoJHOrO TaMHJbTOHMaHa, OHaKO BCJIeACTBHe MHBapH- 
| anTHocTH Tr OTHOCHTeJbHO BbIGOpa NOHO CUHCTeMbl OPTOrOHaJIbHBIX PYHKUMH 
| MoxKHO BMecTo @, B3aATb D'°)— co6cTBeHHBIe (pyHKUMM CBOOOAHOTO raMHJIbTO- 
| HuaHa Hy) nomy4uHM cucTeMy YypOBHel, COBMajalollly!o’ m0 BAAy c CHcTemMor 
| (8), H TloTOMy MbI ee He Oyj[eM BbIIIMCbIBATb. 

Hatinem onepaTopHoe peliienve Aa z; culenys (*), OyemM UCKaTb Z B Buse 


z= Az(0), (9) 


rae z(0)— snayenve z npu g = 0. HetpyqHo noKasatb, 4TO 


z (0) = zoexp {\ [J (x) PE Jy) + (x) S(x—y) aly) ]axaty} s (10) 
= J] {1 + exp [8 (u—«)]} {1 + exp[—B(u + &)1} {1 — exp[— Pox}; (11) 


r,k 
tea ee so ee 
| S(x—x) = 2(0)  8y(x) 84 (x’) In=v— 


= Trexpl—B(H —pN)]o (2) 90 5 = 


= BON £2 It — exp tie —x) — (6p — ¥) (44 — 201+ 


) 4 Nz exp [— ip (x —x’) + (&p +4) (te —2a)]}, Korta 44> xg. (12) 
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4 82z 
2(0) Sy (x) 8n (x’) 


XG (2) 9(2)) A = Oe | SE (NE exp [— ip — x) — (6 —#) (He — 40) 


= — Tr {exp[— B (Hy) —vN)] X 


n=J=0 


S(e—x')= 


(27)? 


+ (Ne — Dexp lip(x—x’) + (ep +») (ta— a), Korma Xa < 45 


: 4 8°z ps 
D(x —*') = z(0) 8J (x) 8 (x’) Jn-v=0 


= or | Ufa + Hep Lik (x!) — en |e — all + 
eto an ee) tO, | gas (13). 


1 d = ane Ds — | ic lal 
ie= Fax POSSE opis +m; oO =| kk]; 


t 
exp[® Fel +!’ 


N* — cpemuee uvicsio aiekTpoHos; N~ — cpeftvee 4CJIO NO3HTPOHOB. 
Onepatop A naiiqeH MeTojom paOoTHI — 


8 5 8 
A = exp lg (atx 3 @) om ve, : (14a) 


NE = 


B nosyueHHoM [Int 2 BbIPaxXeHHH MOXKHO H30aBHTbCA OT (PYHKIMOHAJIbHOTO | 
aucbepeHuMpoBaHua M0 OMHOMY H3 Movel. 
1) UcksounB Me30HHBIe MpOMSBO,HbIe, NOJTYYHM 


Ge ayes \ {( aes Se alee ae (J (y) +8 ah =F jj ax ay x 
 exp[| a(x) S(x—y) 4 (y) dx dty]. (14) 


2) Uckmouns AudpepenyupoBanue 10 y, NowyuHM 


Z == 2 EXP \ (n(x) G a Ue. <7) 1H) d+y — (deo (x1, oe gar)ar} dtx| x 
x exp|\ Vy" S" a (y) déx dy], (15) 


rae G(x, y, gs) ompeyesneTca 43 ypaBHeHuA Aa cbyHkuun Tpuuya 3uexr- 
poHa BO BHeIHeM Movie a(x) Cc MocnekyouleH opMasbHOH 3aMeHOli a(x) Ha 
8 


SJ (x)’ 
(ip + m— ga(x)) G (xya) = (x — y). (16) 


Herpyquo nonyynTh fia Zz pelienve B Bye OecKOHeYHOMepHorO MHTerpawa 
MeTOOM paOorTe! (*). 


CpegHee sHaueHne m06oro T-ynopaxouenxoro onepatopa f (¢, db, ¢) Bb 
WHCIAETCH MO CJeLyIOUleMy NpaBMwly: 


DEiejee Ore Oe SO 
Tr p Sales my or) ® | Un 


@usuyecku uncTuTyT uM. I]. H. Jle6eqena Tlocrynuio 
Akayemun Hayk CCCP 28 X 1958 


UMTHPOBAHHAA JIATEPATYPA 


ES J.D ys On; Phys. sae ee Ri (1949) 1 Moa toon bea co Progr. Theor. 


pays. 14, 351 (1955). Rese ger, Proc. Nat. Acad. Sci., 37, 452 (1951). 
iC. ®pankun, JAH, 100, 7, (1955); 98, 47 (1954). 
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Jlokaxagn Akayemun Hayrk CCCP 
1959. Tom 125, Ne 1 


_ LEO@U3BHKA 

M. A. KAJIJIUCTPATOBA 

IKCNEPHMEHTAJIbHOE MCCJIEMOBAHHE PACCESHMSA 3BYKA 
B TYPBYJIEHTHOM ATMOCEPE 


(I]pedcmaéaeno axademuxom M. A. Jleconmoeuuem 27 XI 1958) 


IIpu pacnpoctpaHeHun 3ByKOBBIX BOJIH HM paMOBOUIH B TypOyJIeHTHOH aTMo- 
| ccepe MponcxoyuT ux paccesune. KocBeHHbim cBuseresbCTBOM paccesAHHA BOJH 
ABJIACTCA HaOHOLeHHe B OOACTH TeHU TakMX ypOBHel CurHaso, KOTOpbIe BO 
MHOFO Pa3 NpeBbIllaloT ypoBHH, Olpeenaemble Audpakuuelt. Ilo Bompocy o pac- 


Puc. 1. Cxemaonbita u 60K-cxeMa ycTaHOBKH. I — 3ByKOBOli 
renepatop, f= 11 Kru; 2—mogynatop; 3 — kumm-pene jun- 
TebHOCTH MMMysbca; 4—TreHepaTop MyCKOBbIx UMNYJIbCOB, 
5 — ycunutenb 300-BaTTHbli; 6 — usmyuaTemb; oe ee reels 
8 — npuemupli ycuutTenb, k = 2 000 000, f= 6+16 xru; = 
KaTOHbIM  ociHorpab c doronpuctaskol; 10 — MOLY IATOP; 
11 — xunn-pene crpo6a, /2 — kunm-pee saepxKU cTpoba; i — 
movlocopo ycumuTeib, 2Af = 800 ru; /4 — jerTeKkTop; = 
OCPpeAHAIOMMM BOJIbTMeTp 


NpocTpaHeHuH YbTPaKOPOTKUX BOJH 3a TOPHSOHT UMEeTCH Pe is, 
parypa (cm., Hampumep, (’)). Ana spyKa 110206 Hoe ABJICHH aaa a 
[puamop-BpayHom u Murapjom (*). Ilpwyunon paccesnna spy Seer 
OUCBHILHO, ABJIAIOTCA MUKPOHCOMHOPOAHOCTH NOMA BeTpa Ui spas yp i. te 
calluu TeMMepaTypbl HM BaKHOCTH OTBETCTBCHHbI 3a oe Pali 
B Tpomocepe. Teopua paccesuns SBYKOBBIX BOJIH Ha sea e a elle ta 
BriepBbie mpesiowxena A. M. O6yxospim ( ).u pasputa fanee JI. VU. 


mepeyHoro ceye-, 
ppm (4) u B. HW. Tatapexum (°). Konxperupie @opMyvIbI 11 Tomep ee 
de 


HUA pacceAHUA PalMOBONH Obi NosyYeHbI CusbBepMaHoM (°) Ha OCHOBe CoBpe- 
Me€HHBIX IIpeACTaBJIeHHH O MHKPOCTpyKType TemMepaTypHOro MOA («3aKoH 7/5» 
Koamoropopa — O6yxoga). J 

B weiax MpoBepKu Teopun pacCeAHUA BOMH Ha TYpOyJICHTHOCTH B PeaJIbHOU 
aTMocdepe IpefcTaBAeT HHTepecC HeEMOCPeACTBEHHOe YKCMEPHMEHTAIbHOe HCCIJIE- 
MOBaHHe pacCeCAHHA 3ByKa B MpH3CMHOM CJloe aTMOCciepbl, re XapakTePHCTHKH 
TY POYJICHTHOCTH MOXKHO OLWCHHTb Ha OCHOBaHHH MeTEO- 
poulorMuecKuxX HU3MepeHuH (pacnpeyelenue BeTpa u TeM- 
llepaTypbl 10 BbICOTE). 

OnbiTbI 10 H3y4eHHIO pacceAHHA 3BYKa MPOBOAHJIMCb 
B cenTsAOpe 1958 r. na Llumaauckow ctraninu Mucrutyta 
cbusuku aTmocdpeppr AH CCCP. Ha puc. 1 mpuBemena 
‘cxeMa 3KCMepumMeHTa uM OIOK-cxeMa ycTaHoBKH. B ka- 
yeCcTBe H3JIy4YaTeA  UCMOUb30BasICA MOLLHbIM MIOCKHH 
KOHJ[CHCaTOPHBIi mpeoOpasoBaTeb (pasMepom 0,8 x | 
x 0,9 mM) ¢ y3koH MuarpaMMoH HallpaBJIeHHOCTH: Ha | 
paOouei uacroref = 11 xrm pacTBop AuarpaMMbl fHa- | 


KOH 2Ke IpeoOpasoBaTeb Cy xu Mukpotouom. Ma3sy- 
yaTeJlb WM MUKPO(*OH paciOJlaratucb Ha pacCTOAHHH | 
2R = 40m apyr of Apyra, mpuyem yrom mepeceyenna 
oceH JuarpaMM HalpaBuieHHoctw 8 MeHsAICA B Mpe- | 
menax or 25 no 50°. IIpu y9Tom B MuKkpodou Monajaso 
u3Jly4eHue, pacceiHHoe B oOObemMe V, orpaHH4eHHOM 
mepeceyeHHemM J\MarpaMM HallpaBsienHoctu. UtoOni ore | 
JIMTb pacCeAHHbI CHrHal OT MpAMOrO CHrHa/la, IpHxo- 
Waulero 3a cueT OOKOBbIX JI€MeCTKOB J\MarpaMMbl Ha- 
IIpaBJICHHOCTH, Ha H3uly4aTeb MOMaBaluCb KOPOTKHE 


TpaplenHoctn ¥ = 1,5° no nomoBHHHOM MomHocTu. Ta- | 


UMITyJIbCbI (B HMMysIbce comepxKatocb 20 mnepHosoB 
YACTOTHI 3allOJIHCHHA), Aa H3MEPHTEIbHbI yCHIMTeIb, 
Ha BbIXOJe KOTOPOrO CTOAJI HWHTeCrpupylOUlLHH BOJIbT- 
MeTp, OTMHPasicA CTPOO-CHrHaJIOM JIMIb Ha BPeMA TIpH - 
XOfa paccCeAHHOrO MMIMyJIbCa. 


Puc. 2. PacceaHHbId UMMyJbc Ha 9kKpaHe ocilMsorpada. 1 
QJICKTPOHHbIM MMIMyJibc, aloljMH Hayao oTcueTa BpemeHu; 2 — 
TIpaAMOH MMMy/bc, MpowenumH 3a cueT OOKOBbIX JeMecTKOB [Ma- 
rpaMMbl HallpaBJICHHOCTH H3JlyuaTea H MHKpotoHa; 3 — paccea- 
HHbIM MMIlybc. Bunsy — MacuiTa6 BpemMeHH: OHO JemeHue 10 mcex. | 


IIpamoH mw paccesHHbI CHrHasbl HaOsOaucb BH3ya/IbHO Ha KaTOJ,HOM 
ocllulorpade. Ha puc. 2 npescrapiena cepua bororpaduit 9KpaHa ociuIOrpa- 
cba (Bpema skcno3uinH 2 CceK.). C yBeIMYCHHeM yruia pacceAHuA yBeM4uNBaeTca 
BPeMA 3alla3{bIBaHHA PaCCe€AHHOFO MMIyJIbCa MO OTHOWICHHIO K MpAMOMy H 
yMeHbluaerca ero aMmMuTyla. 

C. MHTerpupyloulero BOJIbTMeTpa (BpeMa ocpenHeHHA t= 100 cexK.) cHuMa- 
JIMCb NOKA3aHUA, IPOMOPUMOHaJIbHbIe CpeyHeH aMMIMTye paccesHHoro curHaua 
Up, a 3aTeM MaJlyuaTedb H MHKPO(OH HalpaBsaMcb ppyr Ha p~pyra (0 = 0) u 
CHMMAJIMCb TlOKa3aHHA, MPOMOPUHOHaJIbHbIe CpesHeH aMMIuTyAe mpsamoro curHa- 
Jia Uo. U3yyanacb sapucumocTb oTruomenua U, /U or yraa pacceauua 9 u of 
MHTCHCMBHOCTH .[ysbcalH Koop PulveHTa MpesOMIeHHA N JIA 3BYKOBbIX BOJIH. 


Baio nosyyeno oKono 60 MH_MKaTpuc paccesHHA B pa3suMUHOe BPpeMA CYTOK. 
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O6miy!o opmyny AA HHTeHCHBHOCTH u3sy4eHHA Us, pacceaHHoro o6bemom 
V Mp npowsBobHOM Bue cneKTpasbHOli MIOTHOCTH KOSPuIHeHTAa Mpesomue- 
Hux * ©, (K) MoxkHO 3anncaTb B Buse 


Pp = —ypz PD. (K), (1) 


rye Uj — uHTeHCMBHOCTh u3nyueHHA B CBO6OAHOM MIpocTpaHcTBe; C — CKOpocTb 
PaciipocTpaHeHua BOJIHbI; k — BoJHOBOe ucwI0; K —pasHocTb BOJIHOBBIX BeK- 
TOPOB Najlaioulei MH paccesHHOH BosH; | K | = 2ksin1/,6; & — yrom pacces- 
Hua; R — paccToanne OT WeHTpa paccenBaroulero O6beMa AO TOUKH HaGwOReHHA. 

B npeqnosoxenwu «3aKoua ?/> MbI nostyyaem v3 (1) u AIA pakMoBowH (°), 
YM JIA 3BYKOBbIX BOJH: 


v2 CONS UERVi/a nO \—e/s 
P= (sin z) io (2) 


rie }—- AumHa BOJHbI; Cy, — CTPyKTypHad XapakTepucTuKka, BXOJ Ala B «3a- 
KOH °/3» Wud KOSPUNNeHTAa MpeJIOMJIeHHA: 


[n(r) —n(r+p)P = Crolks 


Jl 3BYKOBbIX BOJIH Cy, MOXKHO BbIPa3HTb Yepe3 CTPyKTypHble XapakTepu- 
CTHKH IlyJbcauMi cKkopocTu Betpa Cy u Temnepatypbl Cr. B nmpH3eMHOM c.loe 
aTMoctepbl C JlorapHdMHYeCKHM TpodHeM cpewqHeli CKOpOCcTM BeTpa UV UH TeM- 
Mepatyppl 7, T. e. mpH 


Zz a z 
vin—, T=T in — 
SMES Ee re 2 


(re 2) — WuHaMMuecKan WepoxoBaTOCcTb; x — nocTosHHad Kapmana; v, u T, 
He 3aBHCAT OT BbICOTHI Z), Cy HU Ty MOXKHO BHIYMCJIMTb NO BepTHKaJIbHbIM IIpO- 
gunam v u T (’,*). Upu stom 

2 
2 il 


T? 
| Chests alin oes ale |. (3) 


2 2 
Kez /s Cc qe 


| PaccenpaioulMli o6beM in cayyad yY< 8 (cm. puc. 1) npHOnmKeHHO 
paBeH 
34/3 
yy aa (4) 


re ~— pacTBop j\MarpaMMbI HalipaBsienHocru. IIpu mofgcTanoBKe (3) vu (4) dop- 
Myvia (2) IpHHuMaeT BUY 

2 = 6 
z RY {sin 3)" M?, (5) 


= S 
U2 x! cos /*(0 / 2) \ 2 
0 


v > 0 iT 
Vi a COS x + 0,06 Tr 


SKCHepUMeHTAaJIbHbIe JaHHbIe MOKAaSbiBalOT, YTO NOPAAOK BeMYHHI WHTCH- 
CMBHOCTH pacceAHHOrO CHrHasia [JIA yrvlOB paccetHHA 25 u 30° xopomo co- 
ruiacyeTcad C BbIYHCJIeHHbIM M0 dopmyuje (5). Tak Hanpumep, Np _0,=0,40 es 

ae aes * # ae a 
u7,=0,16° Up =1,5- 10° U ana 0 = 25° u Up =1- 10%U, ana 0=30 


rye 


co 


* @, (K) = ri \\\ cosKr B,(r) dr, rae B, (r) — KoppersuHOHHad (PyHKUHA KOIpQH- 


(2% 
re) 
IHeHTa npeJIOMJIeHHs1 F 
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Ha prc. 3 npHBeyeH 9KCIepHMeHTaJIbHbI TpacpuK — 3aBHCHMOCTH Uy / Uo Or | 
aia 0 = 25°. Koapunment koppesnuwn Mexy Up / Uoéu M pasen 0,75, Ko) 
acppuLneHT perpeccun U,/ U, ua M paper 1,6. KoaddunnexHtT nponopunona.ib» 
Hocta Mexny U,/U) u M, pBprancueHHpii mo dopmyse (5) yaa 9 = 25°) 
pape 3,8, 4TO MPH HEBbICOKOH TOUHOCTH OMpeevcHHA BeJIMUHHbI pacCeMBalo) 
tlero OObeMa HaO CUMTATb YOBJIETBOPUTEJIbHBIM COBMaeHHeM C MOJYeHHDI 
KOapipHiNeHTOM perpeccum. Takum o6pa30M, TeOpua, OCHOBaHHaA Ha THMOTese 


JIOKaJIbHO OHOpOAHOH TypOy.leHT- 


HOCTH, MpaBHJIbHO OMMCbIBaeT HaOJIIO- 160 
400 
OES 
: | 
& GR . 
Sis | 
O18 | 
GOI a 
{ 3 3. 3 @ 48 5a” 
4-105 a @ ed | 
Puce. 3. SaBpucumocTb paccestHHA OT HHTeH- Puce. 4. WuquKatpHca paccexHHA B norapud- 
CHBHOCTH TypOyeHTHEIX Nybcauni. O= 25° MHUeCKOM MacllTa6e | 


| 
WaeMy!O 3aBHCHMOCTb WMHTCHCUBHOCTH pacceHHHA OT BeJIMUMHbI NyJIbCalluit. 


3a BpeMA CHATHA MHQMKaTpuchl paccesHua (40 MHH.) HHTCHCHBHOCTb MyJIb- 
Callwii HHOra 3HaYHMTebHO MeHAIaCb, NOSTOMY JIA KaxKMoro yrvla paccesHHs 


Obl NocTpoeHbl 3aBucumocTH U,/ Uy or M, c NomouibIo KOTOpbIX BCe 3Ha@ 
yenua Up /U 9 mpvBoquMcb K_ CTaHJapTHbIM MeTeOPpOsOrMyeCKHM YCJIOBHAM. 


Ilocie sToro OblJia NOCTpoeHa SaBHCHMOCTb pe YUMpoBaHHbIx 3HayeHul U, / U, 
or sin (8/2). Ha puc. 4 nprBegena 3Ta 3aBMCMMOCTb B JIOraputpMM4eCKOM MaCiTAa: 


Oe. O6HapyxeHa cTreneHHad 3aBucumocTb U,/ U,~ (sin(8/2)) ~, rae a 6nn3 
KO K 4,6. Oror noka3aTeJIb MpeBbillaeT 3HAaYeHHe MOKasaTeJIA CTeMeHH B cop: 
MyJie (5), MNOJyyeHHOH B MpesnomoxKeHWH cmpaBewIMBOCTH «3aKOHa 2/3» 
Bo3MoxKHO, STO OObSICHAeETCA TeM, YTO B OGsACTH CleKTpa HeOAHOpomHOcTeli 
, r 
NpHHMMaBIUMX yuacTHe B paccetHHM Ha yrsibl 25—-50° (Z = 3sin@7D = 


= 7— 3,5 cm, rae / — macuitTa6 HeosHOpomHocTeli) , BCIeCTBHe JMCCuMAalul 


SHEprud yoke HaOOMaloTCA OTCTYMeHHA OT «3aKOHa 2/3». Takum o6pa30M 
MCHOMb3OBaHHbIM MeTOA (pH YyBeJIMYCHHH YrJIOB paccesHA UH YMeHbIIeHHS 
J\JMHbI BOJIHbI) OTKPbIBAeCT BOSMOXKHOCTbh UCCJIeAOBAHHA CTPyKTYpbl TYp6y.eHT 


HOCTH aTMocdepbI B OOJIacTH MacuiTa6oB, OM3KMX K BHYTpeHHeMy MaciuTa6y 
TYpOyJIeHTHOCTH. 


VWuctutyt dusuku atmocieppi Tlocrymuuo 
Akayemuu HaykK CCCP 24 XI 1958 


UMTHPOBAHHAS JIMTEPATYPA 


‘TH. M. BurcokospexKkuit, Hexoropple Bonmpocbl JanbHero TponochepHoro pacnpc 
crpanenna YKB, M., 1958. 2 D.C. Pridmor rhe Batons nue 1 n AS Ve Heone 
Soc. Am., 27, Ne 1, 36(1955). ® A. M. O6yxos, JAH, 30, 611 (M94) o . #33 Sie 
XMHILCB, AkycTuka HeoQHOpoyHol ABwxKyelica cpenbl, M., 1946. © B. YW. Tar a ft 
cKUU, KOTO, 25, B. 1(2) (1953). ® R.A. Silverman, J. Appl. Phys., 27, Ne 7 
696 (1956). ; 7 A. M. O6yxos, Msp. AH CCCP, cep. reopus., 3,49(1951). 8 B. WW. TT. 
Tapckuu, Mss. AH CCCP, cep. reodus., 6, 689 (1956). 
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oxnayge Akagemun nayr CCCP 
1959. Tom 125, N 4 


TEXHHYECKAA ®H3HKA 
B. T. KOJIOMMEL u T. H. MAMOHTOBA 


BHYTPEHHHHM SOTOISMEKT B PACIIJIABJIEHHOM 
XAJIBKOFEHHAHOM CTEKJIE 


(ITpedcmasaexno axademuxom A. ®. Hodge 19 XI 1958) 


Ilonbirku ucceqoBaTb BHYTPeHHui tboTosPeKT B WIMPOKOM HHTepBavle TeM- 
HepaTyp, H B OCOOEHHOCTH B XKHAKOM COCTOAHUH, IIpH Mepexoye yepes Temmepa- 
rypy MaBseHHuA, OCYULECTBIAIMCb CpaBHHTeIbHO aBHO. OgHako Hasinune 
BHYTPe€HHETO (oTosektTa B pacnwaBe yCTaHOBJIeHO He ODIO. 

B paOore (?) o6bekTaMu MCCeAOBaHHA CJTYKHIM paciaBeHHble cepa, CeleH 
Md pyOnHoBoe cTekI0. OrcytcTBue cboTrosdexkTa B pacilaBe B ITOH padoTe CObaAC- 
HEHO MaJIbIM BPCMCHEM X%KH3HH HOCHTeIeH TOKAa, OOYCJIOBJICHHbIM OOJIbIIMM Cpol- 
2TBOM aTOMOB Cepbl H CeyleHa K 9JICKTPOHaM. 

B Oouee no3sqHeli padore (*) MbiTanucb OMpeseIuTh BHYTPeHHUL coTrosddexT 
8 CTCKOBHAHOH Oype (AuGopaT HaTpua). B paOote roBoputca, YTO pu Wupo- 
KOH BapHalluH BCeX YyCJOBHH OMbiTa (MpOMOM*KUTeEMbHOCTh WH HHTCHCHBHOCTb 
OOJYYCHHA, TIpwOxwKeHHOe HalpAxKeHHe Hu TemMepaTypa) acddexTa u3MeHeHuA 
IPOBOMMOCTH NO LelHcTBUeM CBeTa HaGJIOLaTb He yalocb. ABTop cunTaeT NO- 
MYYCHHbIM Pe3yJbTAaT ECTCCTBCHHbIM H CCbiuaeTCA Ha padoty (%), re HEBO3MOxK- 
HOCTb HaOJOLeHHA ChoTosPektTa B aMOp*HbIx TelaxX HW KUAKOCTAX, B YaCTHOCTH 
3 Se un As.S3, OObACHACTCA MAJIBIM BPCMECHEM XKH3HH HOCHTeeH, MaJIOH TJIMHOW 
SBOOOHOrO Mpobera WICKTPOHA H OUCH MaJIOH MOABMKHOCTbIO HOCHTeNeH TOKA. 
OITHOCHTeEIbHO OOJIbINaA MPOBOAHMOCTb CTeKIOOOpa3HbIX MOJIYNPOBOAHHKOB 4 
BbIPaXKeCHHbIN BHYTPeCHHHH CoTosddekT emalor STH MaTepHaJibl I PMBJeKAaTeJIb- 
HbIM OObEKTOM JIA HCCJIEOBaHHH, NOLOOHIX OMMCaHHbIM BDILLUEe. 

Tlomumo cyllecTBOBaHHA BHYTPeHHero CoTOseKTpHyeCKOrO sdpekta B pac- 
AJIaBJIGHHOM COCTOAHHM, HaC HHTepeCOBala BOSMOXKHOCTh yOeHTbCA B COXPa- 
HCHHH CTPyKTY pbl OM2KHEFO MOpAAKAa Npu Nepexojle u3yyaeMbIX CTEKJ000 pas HbIx 
TOJIYMPOBOAHHKOB H3 TBePAOro COCTOAHHA B WKuHAKOe yepes paciiasB. Hen3smeu- 
HOCTb CI€KTPaJIbHOrO pacnpeseeHHA MpH Mepexose B KUAKOE COCTOAHME MOTVIAa 
Jbl CBUJCTEIbCTBOBATb O COXpaHeHHN OuIWKHErO NOpAAKa, Ha YTO ykKasbIBaIH 
W3MepeHHA TeMMepaTypHOM 3aBucuMocTu MpoBoxumocrTn ('). 

O6bexTom ucceqoBaHna Obit us0paH cTeKO00pa3HbIM MOJyNpOBOLHHK 
soctapa 4As,Se,-As.Te3. IIpopoqumocTb ero MpH KOMHaTHOM TemmepaType 
3-10-19 om-! cm7!, TemmepaTypa pasmaruenua 156°. 

Vismepend BeINCb B CTCKJIAHHOM Cocyfle, Ha BHYTPeHHeH MOCKOM YacTH KO- 
roporo WIA KOHTaKTHpOBaHHA C MaTepHaJOM ObWIN BIAAHbI WBa IIeKTpoa U3 
IWaTHHOBOH 2KecTH pa3sMepom 3X10 mM, c paccTOAHHeM MexKyy HuMH 4 MM. 
SC MpOTHBONOJOXKHOM IICKTPOJaM CTOPOHbI MpHOopa HaxoLMJacb SeKTpHYe- 
“Kad Weub, Harpepaiollad BeulecTBo. TouljuHa HarpeBaeMoro CJIOA COCTaBJIANAa 
4 mm. TemmepaTypa u3Mepssiacb TepMomapol, NorpyxxeHHOH HeNOCpesCTBeHHO 
3 wsMepsembIli MaTepvas. M3amepenue cmeKTpaJbHoro pacmpeseneHHA MPpOBO- 
\WJIOCb Ip YaCTOTe MOfyJIMpOBaHHOrO Ha BbIXOJ€ MOHOXpOMaTOpa cBeTa 
) nep/cex. 

[lepppie 2Ke ONbITHI NOKa3aiM, YTO BHYTPeHHU doToadPextT B ucceyeMoOM 
Se1LCCTBE COXPAaHACTCA IIpu Mepexoye yepes TemnepaTypy pasMArueHusA, u aOCo- 
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JUOTHAA BeMUHHa (OTOMPOBOAMMOCTH OCTaeTCA NpakTHYCCKH HEH3MCHHOH BO) 
BCeM HCCIelOBaHHOM HHTepBasle Temmepatyp, T. e. oT 26 no 184°. | 

Ha puc. | npuwBefeHbl KOHeYHDIe pe3yJbTAaTbI MPOBeeCHHOTO HCC/eCLOBaHHA 
Kak BuHO 43 PHCyHKa, (POTOMPOBOAMMOCTb ip Temlepatype, lpeBbiuaroulel 
Temlepatypy pasMaruenud Ha 28-30" 
He lperepmepaeT CyWLeCCTBCHHBIX H3Me 
HeHHH. SaMeTHM Mp 9TOM, YTO IPE 
Temmepatype 184° w3yyaembl MaTepHnas 
TIpeycTaBJAeT cobon THNHYHYK 


Ree *KHAKOCTb. JlaibHeHuiee MOBBILUeHHE 
Ss TemMlepaTypbl MIpHBOLMT K YBeIHYCHHK 
MN «LIYMOB», 3aTPyAHAIOWINX H3MepeCHHAl 
os TlomyyeHHpli B WaHHOM HcculeqoBa 
SN HHH 9KCIeCPHMeHTaJIbHbIM Pe3yMbTaT MO) 
RS Ka3bIBaeT HaJIM4uve BHYTPeHHOrO Moro. 
SiS QNeKTPHYeCKOrO SdibekTa B pacilaBseH 


HbIX BelULeCTBaX, UTO CBHeETeEIbCTBYe? 

700 00 900 ©1000 1100 1200 pe oO cox paHeHHH B MKHAKOM cCOCTOHHH 

y pica tse OObBIYHbIX CBOHCTB BeULeCTBa, eClH HE 

= |. Cmexrpannuoe pacnpenenenne UPCTePHeBaeT cyllecTBEHHDIX U3MeHe? 

Srurpenners rborostabeate oes cocra~ UMM XaDAaKTep BsaHMONeHC TB At a Meee 

pa 4As2Se3-AseTes mpu 26 u 184° oOpasylOukMMU ero 3JIeMeHTaMH. 

OrcyTcTBHe H3MeHeHHH B CneKT paJib> 

HOM paclipeqesieHuH TOBOpHT oO Coxpa 

HeHHM B aHHOM HMHTepBasle TeMMepatyp OumKHerO NopsKa (*°). Ha6smoaembl 

‘CBHI XapakTePHCTHK MOXET ObITb OTHECeH 3a CU€T H3MCHEHHA C TeMIepaTy po? 

ONTHYECKOFO NOPIOWLeEHHA, YEMy COOTBETCTBYyeT H3MeHeHHe SHEprUun O -10-* 9B/°K 

Oro 3HaveHHe OM3KO K 3HAYeCHHAM JIA THIMYHbIX KPHCTaIIMYeCKUX MOyIp 
BOJHHKOB. 


@Mu3suKO-TeXHHYeCKHH MHCTHTYT Ioctrynusio 
Axkaylemuu Hayk CCCP 17 XI 1958 


UHMTMPOBAHHASA JIATEPATYPA 


1 T.H.Hacaexos, JI.M.Hemenos, I1.B. Ilapasck ui, K9STO, 2, 2, 97 (1932) 
?J. Urbanek, Acta Phys. Austriaca, 5, 1,69(1951). ® B.Gudden, Handb. d. Phys 
B 138, 140 (1928). * T.H.Beureas, B. T. Konomuen, KT®, 27, 11, 2484 (1957)! 
* A. &. Vobde, Has. AH CCCP, cep. dus., 15, 64, 477 (1951). | 
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Horsxaye tA’kKanemunu nayr CCCP 
1959. Tom 125, Ne 4 


_XHMHA 


Ji. ©. BEPP, C. J]. PPOMAKOB u H. B. 30POALLKAA 


YCKOPEHHbIM METOJ, H3Y4EHHA JIMATPAMM COCTOSHHA 
METOJOM TEPMOrFPA®HH 


(I]pedcmaszeno axademuxom H. H. Yepuaesoim 25 X 1958) 


| B oObluHO MpHMeHsemMol MeTowuKe TepMorpaduyeckux uccmegoBannit (2) 
puBaa Auppepeniuatbuol sanucu @ukcupyer pa3HocTh Me@ExKLy Temilepaty- 
amu OOpasila u sTalona. B KauectBe 9Ta0Ha Oepercs BellecTBO, He MMerollee 
emllepaTyPHbIX MpeBpalleHHH B 3aaHHOM UMHTepBale Temmepatyp. OmHaKo 
PHHIAMHAIbHO BOSMOKHO MIPOMSBOLMTb TepMorpapwyeckue sanucu OmHNOBpe- 
€HHO JIA JByX HCCJICYeMbIX BELCCTB, CIM BME€CTO BelllecTBa-3TaOHa 
SATb BTOPOE BEULeCTBO JIA UCCeCOBaHHA (B WaJbHeluem OyeM Ha3bIBaTb 
emecTBo, OMeWLCHHOe B 9TAJIOH, oOpasuom 2). Torga na ognolt mucbcbepex- 
WalbHOW KpuBOH OyAyT sanucanbl Tep- 
mueckue adpeKTbl OJHOBPeMeHHO JIA 

BYX uccJlelyeMbIx oOpasioB. Oue- 

WHO TakxKe, uTO Tepmuueckue 3ap- 40 
KTH, MpOUCXosauiMe B OOpasile 2, Ha 
puBoH uddepenitvasbHOH 3anucu 
TyT OOpauljeHHbIMu, a HMCHHO — 9K30- 790 
eKT OyjleT 3alucaH Kak 9HLoIppexT 
HaoOopor. 

BaxKHO OTMeTHTb TakiKe, 4UTO Tep- 500 
wueckune 9dpiekTbl, MmpoTeKkaroulve B 
BYX OOpa3ilax, Ha AudpepenwuabHou 
PHBOH 3allHCbIBaIOTCA UeTKO H pa3- KCL on. Ye Srlle 
€JIbHO flaxKe BTOM CJIydae, ECM OHH 

poxoyAT Mp OM3sKHX TemmepaTypax. Puc. 1. uarpamma cocrosnus OuHapHon 
ro OOBACHACTCAH TEM, YTO TepMuue- cuctemat KC] — SrCl, 

Kue apexTst B oOpasiax mmpoTeKator 

3aBHCHMO pyr of Apyra. OgnoppeMeHHad 3anucb Jia AByxX OOpasiloB 
WBpoe ycKkopser mpopesenue uccmeqoBaHHH, a TakxKe NO3BOAe€T MpPOH3BO- 
(ATb TpallyupoBkKy TepMomapbl cpa3y MO AByM BellecTBaM. 

 Jianupii mero umMeer uw HeKoTopble HefoctTaTKH. iaBHblli u3 HAX COCTOHT 
TOM, 4TO Harpes B JByXx OOpasilax NMpOuCXOAHT pu HeOOMbUIOH TeMnepaTy pHoK 
\ABHUIUe, MOCKOJIbKY TEMIOBbIe CBOMCTBA OOpaslOB ABMAIOTCA pasMUHbIMH. Kak 
(OKa3aJIM Hall UCCICOBaHHA, STOT HEMOCTATOK MO%KHO IOJIHOCTbIO yCTPpaHUTb, 
CH OTTpalyupoBaTb MoKasaHua Anddepenuwuasbuol TepMorappl. Uactru4no, 
10 YAOBJICTBOPUTEIbHO STOT HEMOCTATOK yCTpaHAeTCA TEM, YTO Ha KPHMBbIX OXJia- 
KJCHUA Pa3HOCTb 3HAaYHTeJIbHO MeHbIUe, YeM Ha KPHBbIX HarpeBanua. MbI Tak- 
Ke MolaraeM, YTO BNOAHE yOBJICTBOPHTeEIbHO yaeTCH yCTpaHUTb STOT HeO- 
TaTOK, CCJIM OTBEPCTHA B MeTaJJIMYeCKOM Os0Ke CelaTb HeOOJIbINMMU MO Ce- 
(CHHIO H paOoTaTb C MaJIbIMM KOJIMYCCTBAMNH BEIIIeCTB. 

Meroyquka MposepenHa HaMH Ha H3y4eHHOM OuHapHo cucreme KC]—SrCl,(?). 
JuarpamMa cocTrosHHA STO CHCTeMbI ABJIACTCH OTHOCHTEbHO COXHO (puc. 1) 
{ MO3TOMY BHOHE yOOHOHM AA MpoBepKu MpurogHocrn MerTosa. Ilo Metogu- 
[eCKHM COOOpaxKeCHHAM, MBI H3y4HIM STY CHCTeMy MIpH BCeX CoOCcTaBax Yepes 
‘0 mon.%. Jlna 3anucu KpuBbIx Opamocb No ABa OOpasila B C/lefLylonlen Mocwe- 
[OBaTCJIbHOCTH. 


4-A 3anHCcb KCl SrCl, 2-a 3anvcb KCl SrCl, 3-1 sanucb KCl SrCl, 
(Bec.%) (Bec.%) (Bec.%) 

O6pasen 2 100 0 O6paseyn 2 90 10 O6pasen 2 80 20 

O6pasey, 4 90 10 O6pasen 1 80 20 O6pasex 1 70 30 


/ 


| 

Ilo pecy pemectsa Gpamucb us pacuera 1/70 mona or KCl u SrCl,. Has ki 
KOH Mapbl COCTaBOB CHUMAJINCb JBax%K[bl KPHBbIe HarpeBaHuA UW OXJaK CHM 
ipHueM HavOombuee BHUMAHHE ObIIO OOpallleHO Ha KPHBbIC OXJaKACHHA. Eq : 
KPUHBBIC OXAKICHHA HCHTHUHBI, T. €. OOAaaloT TEMH 2K TOMOMOPMYECKUM 
QIEMCHTAMU, 3HA4HT Mpollecc OxNaKeHHA MPOMCXOAMT MPH yCNOBHAX, 61K) 
KUX K TepMOJMHAMMUeCKH PaBHOBecHBIM. B sTOM Cy4Yae H KPHBaA NOBTOPHO! 
HarpeBaHHusa M0-cBoeMy OyeT OTpaxKaTb Te Ke TEPMHYECKHE MPOMECChl, MPOHs 


XoUAHe B CHcTeme. OuepHAHO TakxKe, YTO KPHBble HarpeBaHuA OyAyT pasvJiny 
HbIMH, TaK Kak MepBaxA W383 HAX > 


KpHBad HarpepaHua NepBOHs 
YaIbHO B3ATOH Me€XaHHYeCKa 
cmecH — OTpaxKaeT HepaBHOBe? 
HbIe Mpoleccbl B cucreme. VW 
CONOCTaBJICHHA STUX IBYX KPHBbh 
HarpeBaHHA MOMKHO ClelaTb HeKd 
TOpbIe BBIBOAbl O Me€XaHH3M 
MIPOHCXOAAMerO Mey BeUlec 
BaMH XMMMYeCKOrO B3aHMOseh 
crpud. Ha puc. 24 3 nepBa 
KpHBad HarpeBaHHA HW OXJaxK]l 
HHA «©oGo3HaueHa = Unqppouw 
(puc. 2, 3), anopropHas 2 (puc. 3 
I]pu uzentudukallun 06 pasos, 
KOTOPHIX IIpOHCXOLHT TepMu4yd 
ckoe mpeppalienue, clexyeT yud 
TbIBaTb, YTO TepMosd¢deKTbl 
pasua 1 dbuKcupytoTca Ha KPHBB 
mpoctroh u uddepentualbHy 
3anMcn, TOra Kak OOpasiia 2 - 
TOJIbKO Ha KPHBbIX udcdeper 
WuabHOK 3anucu. IIpunHumaer 
BO BHHMaHHe 4H TO, YTO 
KPHBbIX HarpeBaHHA HW OXxJaxK]s 
HHA TepMoOs@PeKTb! MOBTOPAIOTS 
B OOpaTHOH MocmeOBaTeJIbHOCT 
H SBJIAIOTCA B3aHMHO OOpales 
HbIMH. CylleCTBeHHbIM MOMEHTO! 
Puc. 2. TepMorpammer jvit wByx cocraBos. O6pa- MPH pacuinpposKe Tepmoadmerj 
sey 1: 80 mom. % KCI +20 mon. % SrCle; TOB H NOCTPOCHHH Ha UX OCHOF 
o6pasey 2: 90 mon .% KCI+10 mou. % SrCle MarpaMM cocTosHHA ABJIACTC 
CONOCTaBJICHHE KPHBBEIX, OTH 
CAIMMXCA K pa3JIMYHbIM MO MOCeCLOBaTeJIbHOCTH COCTaBaM. | 
SAeCb MbI HE IPHBOAMM BC€X MOJLYYCHHBIX JaHHbIX, a Or paHHuMBaeMcA Muy 
OTICJIbHBIMH TIpHMepaMu. 
Paccmotpum TepMorpamMpl puc. 2. CormacHo AuarpamMe coctosHua (puc. | 
B OOpasue 2 JOUKHbI ObiTh TepMospexTH! npu 596° — sprexTuyecknli, mp 
727° — ycuesHOBeHUA NMOCeHHX KPHCTaJJIOB, WH, YTO TO xe, ese. | 
NepBbIX KpucTa0B. B JalbHeuiem Mbl OyeM Tako a:ppekT HasbiBaTb «ape 
TOM JIMKBHyca». B oOpasue | TakxKe JomKHO ObITh 1Ba TepMosddexta: mp 596 
SBTeKTHUeCKH, pu 666° — sex AuKBusyca. SHauenuA sTuX addbeKTOB Hé 
Heceubl Ha puc. 1. UroObl ycranoBuTb, B KaKOli Mepe 9TH TepMosddexKThI oToOp4 
#KCHbI Ha TEPMOrpaMMax, Ha4dHeM paCllMpoBKy NO NepBolh KpuBOM oOxXNaxKIe 
HuA. Tlepppiit sddexr upu 727° nposBaserca Ha KpuBoli Auddepeulnab HO} 
3anvCH B Bue Pe3KOrO u3JOMa («HLOSppeKT»). Orcioya ofHOsHauHO ycTaHak 
JIMBaeM, UTO STO aG—peKT IHKBULyCa—B OOpasule 2. Ha puc. 2 npepbiBucTEIMu of 
MBIMH B TOPH3OHTAJIbBHOM HallpaBeHUN OObeMHEHbI Te we aqpeKTbI Ha KPHBBI 
HarpeBaHuA M OxJaxKNeHuA. Ha OCHOBe TaKHX MPAMBIX BUAHO, YTO TepMoasd(er 
TbI Ha N€pBOK KPUBOli HarpeBaHUA MIPOHCXOAAT Mp HepaBHOBeECHOM COCTOS HUE 
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ra Kak Ha NOBTOPHOM KPHBOH OHH BECbMa O1M3KH K PaBHOBECHOMY COCTOAHHIO. 
TOPOH TepmMosdekT Ha MepBoli KpuBOH oxsaxKeHun mpu 666° saBasnetca 
MpeKTOM JIMKBULyca B OOpasule 1. Sror adpekT, M0 cpaBHeHuto C MepBbIM, Mpo- 
BJIACTCA MEHEE OTYETIIMBO, OJHAKO OH MPOABJAeTCA Ha OOCUX KPHBbIX B Buse 
<soatexta. SaTeM Ha TeX K€ KPHBbIX MpocToH u Andbepenwuambuol 3a- 
ACH OTUCTJIMBO IIPOABJIAeCTCA SBTEKTHYECKHH 2*ppekT B OOpa3zue | wu HECKObKO 
1yCTA TOT 2%e ac:ppekT B OOpasule 2. Ha noBTOpHOH KpuBOM HarpeBaHusA B MocJe- 
BATEIbHOCTH, OOPaTHOH MO OTHOMICHHIO K MepBOH KPHBOM OXaxKeHHA, Mpo- 
3NIAIOTCA Te Ke SPPeKTbI, a HMCHHO: He- 
WIbIIOH «IK309—PPeKT» — SBTEKTHYECKHH B 
jpasue 2, 3aTem 9HLOIqpeKT — 2BTeKTHYe- 
“ai B oOpasue | un 9dpceKTH MKBUAyCa B 
Jpasuiax lu 2. Ha nopropHol KpuBoli ox- 
AKICHHA BUHbI Te Ke S*PPeKTHI, YTO HM Ha 
spBoH. HesHaunTeibHad pa3sHulla 3aKkJO- 
1eTCA B TOM, 4YTO SBTEKTHYeCKHH 9dppexT B 
Jpasie 2 MOMHOCTbIO CKOMMeHCHPOBaH 3TUM 
e accpexTom B OOpasue 1. Takoe Hamoxe- 
42 SBTeKTHYeECKUX 3dekTOB OObACHHeT- 
1T€M, 4TO OOa OCOpa3sila OCTHIMH OJHO- 
JEMeHHO Temnepatypbi 596°.97To noyTBepx- 
1eTCA HW TEM, UTO Ha NePBOK KPHBOH OXJarxK1e- a 

iA 9K302PPeKT B OOpasue 1 Gombe, Ye q" 

\KOBOH Ha NOBTOPHOM KPHBOH OxJiaxwKyeHuA. Puc. 3. Tepmorpammbi Ana AByx co- 


- BaxkHO OTMeTHTb HM TO OOCTOATEJIbCTBO, 70. Suan ees eines a. 
8 A 0 25 " 
‘0 «=6KpHBad §6udepeHiMalbHOH §=3aNlHCH 49 won. %KCI <+ 60 mon. % SrCl 


WpasleiAeTcA Ha OTP€3KH, KOTOPbIe OT- 

ykKa3bIBaloT Ha mMpolecchl a3o- 

IX IIpeppalleHHH B KaxKIOM H3 ByxX OOpa3ilos. PaccmoTpHM 9TO Ha 
BTOPHOH KPHBOH OxJiaxKenHuA (puc. 2). JndppepeniuanbHad KpuBad Ha 
- oT a Jo 6 yKa3biBaeT Ha TO, YTO 00a CWaBa HaXxOMATCA B pacmwMaBseH- 
YM COCTOAHHH HM MpW OXMaKTeCHHH MpOMCXOANT JOBObHO ObICTpoe BbIpPaB HH- 
iHMe TeMMepaTyp B OOpasiuax. B TouKe b u30Ma KpuBOH Hadallacb KpucTasu- 
MA B OOpasie 2. B TouKe c pa3HOCTb B TemnepaType OOpa3sloB ocTuraer Ma- 
‘MMaJIbHOrO 3HaueHHA. II]pu 9TOM B OOpa3zie 2 c MOMeHTAa HaYala KPHCTasIN- 
WMH H JO TOUKH C MpOMCXOAHIO OLHOBPeMeHHO JiBa TEPMHYeCKHX Mpollecca, 
MMCHHO — BbIJeICHHE TENJOTHI KPHCTAaIu3allMH MU OXJlaxKeHue rereporeHHoHi 
ecu. PasyMeeTca TakxKe, YTO aOcOMIOTHAA TemMepatypa B OOpasile 2 Bce BpeMaA 
JHUKaaCb, HO 23TO NOHMKEHHE TeMMepaTyPbI CTaO OTHOCHTEJIbHO MCHbIIMM 
) CPaBHeHHMIO CO CKOPOCTbIO OXJaxKeHuA OOpasia 1. OtuM un OObACHHeTCA OTHO- 
ITEIbHOE MOBbILIeHHe TeMMepaTypbl Ha AudtbepeHiMasbHOH KpHBOH («HJO- 
xbekT») B nHTepBaie oT b Wo c. B TouKe c cKopocTu OxJaxKeHUA B OOpasitax 
aBHAMUCb. UncmeHHoe 3HaueHHe ITOH CKOPOCTH OMpeeIAeTCA yIJIOM HaKJIO- 
1 WpocToH 3amucu B TOUKe c’*. 

Ojuako pu LocTruxkKeHuu TOUKH d Mpolecc KpucTadMu3alluH B OOpasile 2 eye 
> 3AKOHYeCH. STO noKasaHo Ha pue. |, rye oOos4ueHns a, D, c, d yKa3biBaloT Ha 
jaueHue TemMepatyp 2pPeKTOB, PacCMaTPHBaeMbIX Ha puc. 2. 

* O7o OYeBHAHO H3 CJemyloulero MoscHeHUua. JlycTb CKOpocTb OXxJax%KMeHHA B oOpasie 


OyzeT — oh , a B oOpasue 4 =o. , TOra AApbdepenuvasbHaA KpUuBaA a 6OyeT paBHa 
§ Lies T Tv 
5 ths diz Gas 
3HOCTH M@2KAY CKOPOCTAMM OXJlaxKeHHA OOpa3iloB, HMeHHO: =— + Seren 
dt dt Ot 
— TO g OymeT cO 3HaKOM MHHYyc HM AudepeHMalbHad KpHBat B TOUKe MUHH- 
t co 45 


ma c OYeT UMeTb HanpaBJieHve Buus. IIpu dis on a 
7 j dt dt’ dt 
-MMHMMyMa C Oy/eT TOPH3OHTAJIbHBIM NO OTHOWCHHIO K HyJIeBOH MMHMM TepMorpaMMBI, a 
Ki a < ot KpHBpaa Cc —d OyfleT HallpaBseHa BBepx. 
T T 


= (0 4 y4acTOK KpHBOli B TOU- 


Jlanee, AucbcbepentivaibHad KpuBasl (puc. 2) B TOUKe u3sI0Ma d HM JO TOUKE 
orpeyaer Kpucrasliusalun B oOpasie | (npu 666°). Sarem B TOUKe @ BHOBb Bi 
PaBHMBAaIOTCA CKOPOCTH OXJaxKeHHA B OOPasilax, XOTA B aHHbIM MOMCHT i 
juoTHa TeMMepatypa B oOpasue | BbIe, 4¥eM B COpasle 2, YTO BUHO NO P 
MOJOXKEHHIO TOUKH € OTHOCHTEIbHO HYJIeCBOM JIMHHH, MpOBeeHHOM Ha aH 
repMorpamme. Ha yuacTKe KpuBoli oT e Jo / MpeoOaqalouluM ABJAeTCA Mpol 
oxJlaxkLeHHA B OOpasie 2, NOSTOMy KPHBaxA HallpaBleHa Buus. B ToUKe HBO: 
KpHBol Bf MpOHCXOAUT OMHOBPeMCHHAA KPUCTAMIMSAWMA SBTCKTHYCCKHX CIV 
BoB. OfHako MocKoAbKy B OOpasiie | mo cocTaBy SBTEKTHYeCKOM CMecH OOIbEL 
TO OH M MposBaserca. Kpuctaniusallua MpoucxoguT 10 TOUKH g, Mocme Ye 
HauMHaeICA BbIPaBHHBaHHe TemMiepatypbl B OOpasttax. 

OrpaHuuuMcs MpuBeseHueM elle OMHOH TepMOrpaMMbI, KOTOPpanH XapakTep| 
TeM, UTO pactuMppoBKa MpoleccoB He ABIAeTCH OMHO3SHAYHON. Ona mpescré 
jleHa Ha puc. 3 TOMBKO NOBTOPHOH KPHBOM, TaK KaK MepBasx BMOHE aHaJOrUy| 
eli. CormacHo Marpamme cocTosHua (puc. 1) 3ecb LOKI MPOABATbCA C 
yrouue TepmosdextH. B o6pasne 1 (110 KpuBOl oOxNaxeHnA) sK309pheE 
mukBuyyca pu 665° u Bropoit — sK30aexT OOpasopanus coesqunenna K 
-2SrCl, naBaujerocsa c pasoxkeHuemM upu 638°. B oOpasue 1 — «aHpoadde 
uKBuLyca upn 632° wu «HLosppeKT» KpuCcTalM3aluH SBTeKTHKH pH 7 
B jelicTBHTe@IbHOCTH, KaK BHJHO, Ha KpHBOM oOxsaxKeHna (puc. 3) umMee 
3HaYMTeIbHO Oosbuiee UNCIO XAPaKTePHbIX TOMOMOPMYeCKHX IeMeHTOB. Han 
Mep, H3rMO KpHBOH mpu 665° aBAeTCH MeHee THIIHYHIM 0 CpaBHEHHWO C US 
60M KpvBOH B TOUKe a Mpu 656°, Torga kak B TOUKe @ HUKAKMX HOBbIX (—)a3OB 
IpeBpalleHuH He BOSHHKaeT. OTO MAKCHMaJIbHOe 3HaveHHe TemMNepaTypbl K 
CTasWIu3alluu TOM xe asp. Ecau Obl He ObVIO HOBLIX NpeBpalleHHH B OOpase 
TO KPHBad OT QA Nowa Obl B HanpaBseHuu Ha 0. OnHaKo B OOpa3zue | npu 6 
Mpoucxo_uT oOpasopanue coeluHenusA (aK30s¢dexT). Satem B OOpa3sue 2 HF 
632° mnposBasetca «aHQos¢cbexT». Tlo-BuquMomy, B TOUKe KpPHBOH MmpH 
OH J\OCTHTaeT MAKCHMaJIbHOFO 3HaYeHHA, Mocse YerO HET BbIPABHMBAHHE T 
nepaTyp B oOpa3ilax, KOTOpoe NposomxKasocb Obl B HaNpaBseHuu Ha c. OH 
B OOpasue 2 npu 575° nposBanetca «aHnos¢dexT. Ha mnddepenuuanb 
KPHBOH STOT SdieKT, KpoOMe TOFO, XapaKTepH3yeTCA H3JIOMaMH B TOUKAaX 
c, /, Nocme vero NPOUCXOAUT BLIPABHUBaHHe TeMNepaTyp. Takoe CO*KHOe OTH 
*aKeHHe Scdexta mpu 575° va AudhdepenunalbHON KpuBOH, NO-BuMMOMY, MOX 
OObACHHTb He€PaBHOBECHbIM IIpOMeccOM Ox/aKTeHHA. SOTO NolTBepxMaer 
M TEM, 4TO Ha AnddepenunalbHOK KpHBOH HarpeBaHus (a OHA NOBTOPHaA) B 
MPOHSBOAATCA HE BCE XAPaKTEPHbIe TONOMOFHYECKHE SJIEMEHTbI HY, KPOME TOT 
Oolbluoe pacxowKMeHve B 3HAYeCHHAX TeMNepaTyp 3pdeKTos. 

CnoxHbl xox LudpepentuaibHon KpuBok (d, e, /) yKa3biBaeT Ha TO, ‘ 
stot sddext (575°) nposBaserca B AByx OOpasiax. B camom jee, ecu OBI 
MPOABIAJICA TOMbKO B COpasue 2, TO sTOT S¢qekT Obi Ob! BLIPAxKeH NpPOCT 
«SHLOTEPMUKOM», Npoxossmeh uepes TouKu d’ uv /.Tlockompxy xe 3ToT abd 
B Buse 2k303¢ekTa NpoABAeTCA HB OOpasue 1, TO B pesybTaTe UX HaO*KeH 
WM MomyuaeTcA TakOH CORK‘ XO KPUBOH oOxsaxKTeHHA. 

IIpupeqennbili npuMep HeosHOsHayHOH MHTepMpetaliuu aHHbIx TepMorpal 
MbI HE ABJIACTCH NPHHUMNHaIbHbIM 3aTPpyLHECHHEM B MIPHMeHeEHHH MIpelio*Ke 
HOrO HaMH yCKOpeHHOrO MeTOsa TepMorpaduyeckux ucceLqoBaHH. Han6o. 
MpOcTOH IIpweM yCTpaHeHusA STHX HeoMpeseneHHOcTel cocTONT B MOBTOpH 
U3YYCHHM OTICbHbIX COCTABOB, B3ATHIX B KOMONHAalMH C OOpaslom Apyroro ¢ 
CTaBa, WIM 3alHCbIO TOMbKO OfHOrO OOpasita. | 

B_paje cy4aes, 10-BUMMOMy, YCIIeLIHO MOXKHO NPOUsBOLUTb 3anucn OLE 
BPEMCHHO JWIA Tpex OOpaslloB MpHMeHeHHeM TByx Aucdepentuanbubix Tep 
nap. B sToM cilyyae cocTaBbl OOpasloB cileqyeT KOMOHHUPOBaTb Tak, 4TOO 
B COCTaB IIpOMexKyTOYHOrO OOpasila MOMelalacb Mpoctad TepmMonapa. 

Kasancku rocyapcTBeHHbIli yHHBepcHTeT {loctynuio | 


uM. B. HW. Yapsanopa-Jlennua 10 III 1958 | 
HWMTHPOBAHHAS JIMTEPATYPA | 


‘JI. T. Bepr, A.B. Huxomaes, E. A. Poe, Tepmorpabus, H : 
1944." Texw. Stuuncnonen. Cnpasosime, 6, 1931, erp. Zl AH COE 
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Hoknage Akagqemun-nayrx CCCP 
1959. Tom 125, Ne 4 


XHMH4 


tO. A. TOPHH, C. fr. COKOJIOBA u A. K. MAHTEJIEEBA 


BbISSCHEHHE POJIM METAHOJIA B KOHTAKTHOM MPOILECCE 
lOJIYYEHHA AMBYMHWJIA W3 CNMPTA C MPHMEHEHHEM METAHO.JIA, 
ME4EHHOFO PAJMOAKTHBHbIM YIJIEPOJOM C4 


(ITpedcmaeaeno akademuxom B. A. Kasancxum 15 XI 1958) 


Meryaosbili CupT ABAAeTCA OHM v3 BellecTB, OOHAPy2KeHHBIX B Ipoyk- 
aX KaTaJIMTHYCCKOFO MpeBpallleHHA B LHBHHHJI STHIOBOTO ClupTa Mo crlocoby 
. B. Jle6enesa. 

Panee mpeynouiaramocb, YTO MeTHJIOBbI CNUPT BBOAMTCA B Mpoulecc Kak Mpu- 
@Cb K TCXHHYECKOMY STHJIOBOMY CIMpTy, NOJyYeHHOMY MyTeM ruypornsa Ape- 
eCHHbIl. OHako M03Hee OblIO MOKa3aHO, UTO MeTaHOJ OOpasyeTCA B KayeCTBE 
OOOuHOrO MposyKTa Mpolecca MpespalleHuA STHMOBOFO CNupTa B AuBUHMI. 

Bayly 3HaunTeIbHbIX TPyMHOCTeH, CBASAHHBIX C OTe/IeCHHeM MeTaHOa My- 
eM PCEKTHPUKALNU OT HElpopearupoBaBlUero STUOBOFO CMUpTa, COMeprxalllerocAa 

MpoyktTax peakiun (ciupT «perenepaT»), “YacTb MeTaHOa BO3BpalllaeTca 

MPOW3BOACTBEHHY!O CHCTEMY HM BMECTe C STHJIOBbIM CIMPTOM BBOJHTCA B KOH- 
AKTHBIM mpoecc. MeraHoul, BBeCJeHHbIM CO CIMPTOM «pereHepaTOM», H MeTaHO, 
Opas0BaBLUHlicsd B KaTaJIMTHYeECKOM MIpolecce MpespallleHuit YTHNOBOFO ClupTa, 
aKallIMBalOTCA B HCXOJHOH CNupTOBOH cMecu JO OMpeeeHHOH paBHOBeCHO 
OHIeCHTpallun, cocTaBssaiouleh ~2,5%. 

C. B. JleGenes (') ene B 1933 r. yka3an Ha BOSMOXKHOCTh OOpazoBaHuA (opM- 
Abqeruya B YyCJOBHAX KaTaslMTHYeCKOrO CHHTeE3a AMBUHUIA U3 ITHJIOBOTO: 
AupTa nyTemM B3auMoyelicTBua CO u H «B MoMeHT BOSHUKHOBeHUA». JabHeH- 
[lee BOCCTAHOBJIeHHe (POpMaJIberufla MO*KeT MpHBecTH K METHJIOBOMY CIIMPTy. 
. B. Jle6enes Torga xe BbICKa3al NpeNomoxKeHue, UTO COCMMHECHUA C HeYeT- 
bIM YHCJIOM YIJICpOMHbIX aTOMOB, OOHApy2KeHHble B MpOAyKTaX peaKkIlMH, BO3- 
UKalOT BCJIEACTBHE MpHCOeAHHEHHA POPMaJbAeruya K PasJIMYHbIM KOCKOJIKAaM», 
Spasy!lOuluMCA B KaYeCTBE MpOMeKYTOUHbIX MPOLYKTOB peakILHH. 

Bo3MoxKHOCTb yuacTHuA (hopMasbleruya B peakUMAX, MPMBOAAWLMX K Hapa- 
WBaHHIO yIrvIepOHOl Wenu Ha OMMH ATOM, ZKCHCPHMCHTaJIbHO Oblla MOKa3sa- 
a lO. A. Topuxupm u K. H. Yapcxoit (?). 

OnuuM uz uac (°) B pasBuTue B3riagoB C. B. JleOeqeBa ObI0 BbICKasaHO 
DEMOORKeHHE, YTO POPMaberuy, NOMYYMBLINHCA B Mpomecce, MOXKeT KOH- 
SHCHPOBaTbCA C YKCYCHbIM aJIbAervOM WIM C KPOTOHOBBIM aJIberHfloM, a TaK- 
€ C ApyruMu KapOOHHJIbHbIMM COeMHeHHAMH. Takad KOHeHCalluA WouKHA 
SIBOJMTb H3 CCbepbl peakIMH YKCYCHbIM WIM KPOTOHOBDIH aJIberuibl, ABJIAOr 
weCH MpPOMexXyTOUHBIMH MpoykKTaMH B Mpolecce oOOpas0BaHHA uBHHH- 
a (*,°), w TEM CaMbIM NOHWKATb eFoO BBIXOL. 

JlaHHaa padota Oblia NocTaBueHa C WeJIbIO BHINCHCHHA POJIM M€TAHOJIa B KOH- 
IKTHOM Ipolecce nowyyeHHA AHBuHUa u3 chupta. IIpumMenenue MeyeHoro Me- 
{HOJIa MO3BONANO MpocseuTb 3a ero npeBpallleHHAMU HM YCTAHOBHTb, B OOpa- 
BAHHH KAKUX BeMLeCTB OH MIPHHHMaeT y4acTHe. 

Bpwia mpopesena cepuA OnbITOB mpeBpauenus npn 400° Ha MpoMbILIIeHHOM 
iranuszatope C. B. Jle6eqepa cnupTo-aibyernqHon cmecu, comepxKamreh 4% 
<CyCHOrO alblerufa c JOOaBKow 2,5% MeTHOBOrO ClupTa, MCYeHHOPO palnoak- 
IBHbIM yraeposom. OnpiTbl MpoBoxusucb B KOHTaKTHOM Meu, omHcaHHou 
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i 
B (1). W3 xHAKMX MpOLyKTOB peakiHH Obl BbIeMeH yreposHbIi COW H pas’ 
rHaH Hall MeTasiM4eCKHM HaTpHeM Ha KOJIOHKe SiPpexTuBHocTh1o 20 T. T. E 
:bpaklluu, COOTBeTCTByIOU\Me MO TeMMepaTypaM KuneHuA yrueBosoposam © 
Ce, C, u Cg; uacTb yrieBogxopofos C4 (pacTBOpeHHEIX B yIJICBOMOPOAHOM CJIO 
coOupalach B JIOBYIIKe, OXJaxKLaBUlelich CMeCbIO TBEPAOH yIveKHCJOTHI 
alleTOoHa. | 

Yruesoloposbl, CKOHIEHTPHPOBAaBLIMeCA B JIOBYIIKe, ObWIM pasOrHaHbl f 
ipu6ope WIA Hu3KOTeMMepaTypHOH peKTuukalun yIvleBOMOpomHEIx Ta3¢ 
(LIMATMM-52). Tpu pasronxe Onivia Bblelena (PpakWuA AMBUHHWA H OCTATO! 
KHMeBIUMH BbIe 15°. 

Touwyuenuple (ppaktiun ObluIM OxXapakTepH3OBaHEI NO TeMMepaTypaM KHICHH! 
MOJI€KYJIAPHOMY BeCy, XHMMUECKOMY COCTABY, a TaK2KE COMEPKaHHlO palHoakTH| 
Horo yruiepogza. MouwekyApHbt Bec (pakllu OMpesemAICA KPHOCKONMUYECKE 
MeTOJOM, 3JIeEMeHTapHbI CocTaB — CxKMPaHHeM Haj OKHCbIO Meu. PactBop yr 
KHCOFO Kalua (H3 KaJiH-alllapata), NOJIyYeHHbIN pH ONpeweeHHH IJIEMeHTA: 
HOO COCTaBa, HCNOb3OBaJICA JIA WpHroTOBJeHuA MpenapaTos BaCOs (ocaxi 
HHeM pacTBopoM Ba(OH)z), HeoOxOAHMbIX [WIA PalMOMeTPHYeECKHX H3MePeHy 
Onpeleenne pasvoakTHBHOCTH IIpOBOAWOCb B HacbillkeHHOM CJloe BaCOs 1 
MOMOLMLM TOPIOBOrO CYeTUMKa; BHOCHJIaCb MOMpaBKa Ha (ou. | 


Taonuna @ 


| 
| 


XapakTepucTuka (bpakUHH, BbIZeeHHBIX MIpH pasroHKe YyrseBOAOpOZOB 


MounekyaApHblii Bec OnemMentTapHblli cocTaB, % 


HauMeHoBaHie T. Kun., HaliqeHo* BbIUMCJICHO | 
bpaxunu °C «| BbIY, Wun 

Hal. yruepogop.| ¢ H dese nonce Cc | H 
C4 (MBHHH) ==455 | — | | 88,9 | — | CyHe 89 | 14 

OcraToK mocse oT- | > +15 = 86,0 | 11,9] CsHes 88,3 41 
TOHKH JMBHHHIa (Cs) Cs5Hy0 Sia), 7 14, 
Cs 39—62 | 69,8 | CsHg 68) 85,3 | 12,8] CsHe 88,3 ia 

70,5 | CsHio 70) 84,3 | 12,4] CsHio 85,7 14,3 

Ce 62—82 | 85,1 | CeHio 82) 85,4 | 13,2} CeHi, 87,8 12,9 

84,9 | Celie 84) 85,9 | 18,1] CoHis 85,7 ue 

| 

Cy 82—112 | 95,4 | CryHie 96) 84,5 | 12,0} CrHie 87,5 42,5 

C7Hy, 98} 86,0 | 12,4] CrHis 85,7 14.58 

Cg | 12138 101,8 Catt 83,4 | 12,0} CgHi 87,3 28 : 

CA ah el teu WAN, (Cala 85,7 rm 


* 8 
Jiga uncua B OJHOK KJICTKE COOTBETCTBYIOT ABYM MapaJVJIeJIbHbIM ONpeyeJIeHHAM. 


B TaO. 1 NpHBeyqeHa XapakTepHcTHKa OTeNbHBIX yr EBOXOPOAHBIX (bpa 
nuit. | 

PesybTaTb! Taw. | NoKa3bIBaloT, UTO BbILeeHHIe pH pasrouKe pak 
COOTBETCTBYIOT YIJIeBOAOpOaM, HMEIOWMM B CBOoeM cocTaBe 4, 5, 6, 7 un 8 a 
MOB yruiepofwa. OcTaToK nocie OTTOHKM AHBUMHHJIa COOTBETCTBYeT cpakuuu 
IIpupoya 9Tux BellecTB He BLIACHAaCb, Tak Kak paHee MpoBesenubiMn uccue 
BaHuaMuH (1,°) Obl ycTaHoBeH CocTaB yreBoxopozoB oT Ca 0 Cy, o6pasy: 
MMXCA B KAYeCTBE NOOOYHIX MpPOAyKTOB B MpolWecce KOHTaKTHOrO CuHTEesa TI 
Buna To C. B. JIe6exesy. B uacrnoctu, upu M3 y4eHHu COCTaBa yrleBOoOpor 
(Cs, cpequ Hux ObWwin HaliqeHbl aMHWJICHBI, MMNepHieH H usompeH (1,7) 
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Menpinaa vem 100% cymma yraepofa u Boxopoxa pu ONpeeseHHH 3JIeEMeH- 
APHOFO COCTAaBa OTJCIbHbIX PpakUHH yreBOAOPOLOB MOxeT ObITh OOBACHEHA 
aNHIHEM KUCMOPOACoepxKallux COeAMHEHHH (TaBHbIM OOpasoM MpocrTHIx 2pu- 
OB), KOTOpble He MOPIM ObITh yaNeHbI pu OOpaborKe yrIeBOROpOMoB MeTas- 
MUCCKUM HaTPHeM. 

Jlanupie payuomerpwyeckux onpegeiennii mpeqctaBenh na puc. 1. Oun 
BUACTEIBCTBYIOT O TOM, 4TO HaHOOJIbIUel aKTHBHOCTHIO OOsaqaeT PpaKud 
PeBOLOPOROB Cs, a TaK2%Ke OCTATOK Mocse OTTOHKH AMBUHUa, COOTBETCTBYIO- 
[MH yruesoqopoyam Cs, u dbpakuun Cy, T. e. 

PakUHH YTIEBOMOPOMOB C HEYETHBIM YHCIOM  yypyyy c. [eemamok nocne 
PICpOAHbIX aTOMoB. PpaKiuA C4 (uBMHU) He — gag po | omeonku Gadi} 
OMeP2XUT PakwuoOaKkTHBHOTO yrslepoya, aKTHB- 
OCTb (ppakiinu Ce B YeTHIPe C JIMUIHHM paga 
WOKE AKTHBHOCTH dpakuun Cs, aKkTHBHOCTb 
pakiluu Cy, 3HadHTeIbHO HMXxKE AKTHBHOCTH 
jpakunu Cy. 

Hamwaue HeKOTOpOH pasuoakTHBHOCTH BO 
PakIWMAX YIJIeEBOMOPOMOB C U4eTHBIM 4HCJOM 
PIEPOMHbIX AaTOMOB MOxKeT ObITh OObACHEHO 
€OCTaTOUHO BbICOKOH 920:pPeKTHBHOCTbIO pa3- 0 
OHKH, BCIeCTBHe Yero BO PpaKkuto Ce MOrun | O10\20 40 '60 \80100'200. 
aCTHYHO MoMacTh Kak yrseBosoposbl Cs, TaK uv SG 6 ls 0 eG 
riepoxoposbl C,, Bo Ppakuulo Cy, Takxe Mor- Bie np Meh ale Dee 
a MOMacTb XBOCTOBaxA YacTb Ppakwuun C,. Kpo- Holt palvoakTMBHOcTH yrmeBono- 
€ TOrO, H€ HCKJIOYEHA BOSMOXKHOCTh, YTO YIVI€- poxos B 3aBucHMocTH oT Temne- 
ILOPObI Ce MOriu YacTHyHO 00 pas0BaTbca paTypbl kuneHHa (HIM 4NCNa 
pu peakituu C,*->C,*+C (B mpomecce KoHTaK- @7MOB_ yrviepoqa B MomeKyste) 
{POBaHHA MOXKET WpOTeKaTb YaCTHYHbIN Kpe- 
aH); OOpasyiouluecaA pu 3TOM yrmeBoxoposbI Ce OyAyT OOMaMaTh pauoakTuB- 
ocTHIO. To 2%Ke CaMO€ MOXKHO CKa3aTb u O CPpakwuH Cg. OHako 3TH MOOOUHDIC 
DOIECChI, CCIM OHH H OCYILCCTBIAIOTCA B JCHCTBUTCJIbHOCTH, MO-BHMMOMY, He 
MeIOT OOJbUIOTO 3HaYeHHA HW HE MOFyT M3MCHHTb Toro (bakTa, 4TO *pakinH 
“MEBOLOPONOB HEYCTHOFO pPxAJla NO CBOeH PakHOaKTHBHOCTH 3HAYHTE/IbHO BbILLUe 
pakUMu yrvieBoqopofoB yeTHoro psa. 

TlomyueHHble pesyJIbTaTbI JalOT BO3MOXKHOCTb BbICKa3aTb HEKOTOPbIe CooOpa- 

CHHA O Me€xaHH3Me OOpas0BaHHA HeYeTHBIX COpM B Mpolecce KOHTaKTHOrO 
THTe3a JMBMHUIAa MO cnocoby C. B. Jle6enesa. 
OueBuHO, ITO METHJIOBLIN CIUPT IpHHUMaeT y4acTue B Mpomecce OOpa3s0BaHuA 
“IEBOLOPOLOB HeveTHOrO pAa. HanOouee BepOATHbIM OODACHCHHEM ABJIAIOTCH 
aicKagauupie C. B. Jle6exespmm (1) mpeqnonoxKeHHA O BO3MOXKHOCTH y4acTHA 
9TOM Mpollecce MypaBbuHoro aibyerufa. IIpy BBeeHuu B Mpomecc FroToBon 
QIeKYJbI MeTaHOJa, MypaBbHHbI aberuyl oOpasyerca MyTemM oTULeMeHHA 
Mopoka NOL BAMAHMEM Weruypupyloulero KOMMOHeHTAa KaTalusaTopa. Kpome 
TO, MypaBbHHbI alberu, MOxKeT OOpas0BaTbcA MyTeM MepepacipemewenuA 
yloposla MexKy YacTullaMH MeTHOBOrO clupTa MH yKCycHOoro albserugfa (*,°) 
tT. mn. Kak y2Ke yKa3bIBaJlOCb BBIUe, MyPaBbUuHbI aslbleruy OOpasyerca TakxKe 
KauecTBe MOOOUHOFO Mpokykta HB CaMOM Iipolecce. OOpasyloulHicsA My paBbH- 
OM aiberuy, IpHHuMaeT yUacTHe B PeakIMAX KOHJeHCalMH, CBASHIBAA pasJIH4- 
l@ 4acTHIIbl, Mowy4arollvecd pu KaTasIMTHUeCKOM CHHTe3e JMBHHHAa 43 
bupta. Hampumep: 


—H,0 
——-- CH, = CH — CH = CH— CH,0H — CH, = CH — CH, — CH; — CHO > 


2H HSOMepH3alHa 


—H,0 
ar CH. = CH ae lal = Osi re CHg 


——-+ CH, = CH — CH, — CH; — CH20H 
2H 
H3OMepH3allHA 


| 
| 4, HCHO + CH; — CH = CH — CHO ~ CH,0H — CH; — CH = CH — CHO — 
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2. CHs — CH, — CO — CHs + HCHO — CHs — CH, — CO — CH, — CH,OH — 


H —H,0 | 
Bid CH; — CH, — CHOH — CH, — CH,0H pase CH; = CH; — CH = CH — CHO 


=#0 


3 GH = CH Cite Chp 
3, ~CHs — CHy— ‘CH, — CHO + HCHO — CHg— GH) — CH. CHO = 


CH,0H 


—HO +2H 
| ‘ey 
CHe CHe 


—H,0 
—+ CHs—CH = C—CH,OH ———> CH,=CH— C= CH2 
wu30MepH3auHA | 


| 
CHs CHs 


O6pasopaHue yrueBowoposos C, MOxKeT ObITh MpecTaBeHO Kak pesyJibTa 
KOHJ€HCallMH MYyPaBbHHOrO aJlbyernfa Cc albferufaMu Ce, ABJIAIOWLHYMUCA 7 
6OuHbIMH MposykTamu mpouecca C. B. JleOeqesa. | 

Stu THMOTeTHYeCKHE CXEMbI JalOT BO3MOXKHOCTb COCTABHTb MpeAcTaBJieHH 
O TOM, KaK OCYLLeCTBIAeCTCH KOHJCHCaluA C yYaCTHeEM MypaBbHHOrO aibderuy 
HW CBA3bIBaHHe TaKHM OOpa30M pa3JIMUHbIX YaCTHIL B KOHTAKTHOM Mpolec 
C. B. Jle6enepa c oOpasoBaHueM MovleKyJI HeYeTHOrO pAya. 

M3 cxempt | BuHO, YTO (bopMabAeru CBA3bIBae€T KPOTOHOBBIM aJIbdery) 
WM TeM CaMbIM yMeHbIUaeT BbIXO AHBHHHJIa, NOSTOMY H3BJIeEUeHHe U3 exon 
CNMPTOBOH CMeCH MeTHJIOBOrO CNupTa MOXKeT yJIyYWIMTb yCIOBHA peakiHu 
CNOCcOOCTBOBaTb MOBBbILMCHHIO BbIXOa JMBUHUIA. 


BcecowosHpli HayuHO-HCCeqOBaTesIbcKHH Tlocrynuso 
MHCTHTYT CHHTeTHYeCKOrO Kay4yKa 28 VII 1958 
um. C. B. Jle6eqena 


UMTHPOBAHHASA JIMNTEPATYPA 


1 C..B.. dLe6 en eB, KOX, 3, 698 (1933).5 7 10. A. To pk, °K. intial pose 
PKOX, 18, 1347 (1948). 310. A. To p uu, Brom. 10 O6MeHy OMBITOM B MpPOMBIIJI. CHHTETH) 
KayuyKa H cHHTeTHY. cnupta, Ne 3, 3 (1956). 410. A. Topuu, *KOX, 16, 283, 10d 
(C1946) oRLOL VAS Invonpnrn He a) py BeecoosH. HayuHO-HCCJl. HHCT. CHHTCTHY. KayuyKa, B. 


ON (948) nkOE Al Topun, DAMPIKe a Bevo ll (lool) rue a Ate Asa PeUTN Opn @)\eamnn 
640 (1948). 
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Hokuaye Akaygemun nayx CCCP 
1959. Tom 125, N 1 


XHMH fl 


A. B. TOPOXOBATCKHMH, M. A. PYBAHHK u K. M. XOJIABEHKO 


BJIMAHHE MPOXYKTOB PEAKUMM HA CKOPOCTb 
KATAJIMTHYECKOFO OKNCJIEHHS STHJIEHA 


(ITpedcmaeneno axademuxom B. A. Kasancxum 25 XI 1958) 


MiccnemopanHio KMHETHKH KaTaJIMTHYECKOFO OKNCJICHHA 9STHIeHa Ha Cée- 
peOpAHOM KOHTAKTEe NCCBALLCHO 3HAYUTeIbHOe UNCIO paboT, HO BOMpoc O BHA- 
AH COpasyICMHXCA MPH KaTaJIV3e BEULECTB Ha CKOPOCTb peakWuH WO cux Nop 
HMCCJIEOBAH COBEPINeHHO HefocTaTouHO. JInmb B padore Myppea orTMmeuaerca, 
YTO MIPHCYTCTBHE NapOB BOI HECKONbKO YBeIMYMBaeT U3OUPATEMbHOCTh M0 OKH- 
Cu STHJIeCHa, HO 3aMeTHO yMeHbIaeT OOMLyIO CTeNeHb OKUCeHHSA (?). 

Llenbio HacTosuelH padornl 6bio Coulee WeTabHOe UZyYeHHe BOMpoca O BJIHA- 
Huu oOpasylOWluxcCAH MpH KaTaJIWTHYCCKOM OKHCJICHHH STHJICHa MpOLyKTOB 
(okucu 9THIeHa, yruieKkuCOro ra3a MH NapoB BOsbI) Ha CKOPOCTb Mporecca. 
Hccnegqopanue NpoBoluiccb MpOTOYHO-WMpKYJIALMOHHBIM MeTOOM (?). 

_ fina BbIACHeHHA BOTIpoca O TOM, MMEeT JIH MECTO BJINAHHE Kakoro-s1HOO 
M3 TIPOLyKTOB peak Ha €€ CKOPCCTb, MbI H3MepsAM CKOPOCTH Mpolecca mpu 
NOCTOAHHBIX KOHICHTPalMAX B WHKJIC HCXOHBIX BeWLECTB WH Pa3JIMUHbIX KOH- 
HWeHTpallMAX MpOLyKTOB peakinn. C STOH Il@JIbIO MbI HSMCHAJIM CKOPOCTh NOTOKAa 
WM KOHIe€HTpallulo 9THJICHa B NOLaBaeMOH B WHKJI CMECH Mpu NosWepxaHun Mo- 
CTOAHHOK Temnepatyppl. I]pu yBemuyeHuu CKOPCCTH NOTOKA CTeNMeHb OKHCJICHHA 
9THIeHa Majlaia, H COOTBETCTBCHHO YMECHbIalacb KOHI[CHTPalluA MpOLyKTOB 
peakuun B unke. M3 npwBeqenHbix B TaO. 1 aHHbIX BHAHO, YTO NpH UpHOH- 


Ta6auuait 
3aBHCHMOCTb CKOPOCTH peaKUWHH OT KOHICHTPauHH MpOLYKTOB. 
t = 220°; cmecb: KKCOpoy — STHIeH 
Cxkopoctb KonuexuTpauys Sa BO Bey ee BCHUe einen a uted CreneHb oe 
notToka, C,H, B HCxOgH. npeppaute- rw-10% 
cm?/MHH cmecH, % CoH, | C,H,O CO, (H20) HHA MOJI/J1-ceK.) 
200 eal Desay 0,57 0,66 0,28 1,34 
420 alll Pee ANS 0,36 0,52 OF22 1,94 
740 2,66 Pag, Pslh 0,31 0,26 0,16 EOD 


3HTCJIbHO OJMHAKOBOM KOHILCHTpalluH CoH, B WHKIe C yYBeIMYCHHEM CKOPOCTH 
NOTOKa BoOspacTaeT CKOPOCTh peaklwu. Tak Kak BJIMAHHE BHELIHErO Nepenoca 
B YCJIOBHAX OMbITa He MMeNO MecTa (*), TO HaOsmIOLaBUInHcA 9cpekT MO*KHO 
OObACHUTb JIMUIb YMeHbINCHHEM B IWHKJIe€ KOHILEHTPpallHH MpOAYKTOB, OKa3bI- 
BalOllNx TOpMossimee BAnAHHe. JIA BbIACHeHHA TOPO, KaKOl M3 NpOLyKTOB 
TOPMO3HT PeaKUMIO, MbI UCNOMb3OBaIH CJefylouly!o MeToguKy. B WHK Mexyy 
IMPKYJISILHOHHBIM HaccCOM H peakTopoM (pxc. 1) MOMeLaINCb JOBYLIKH, B KO- 
TOPbIX NOPNOWaHCb MpOLyKTbl peakuun, OOpasyloulnecA 3a OHH MpOXoN ye- 
pes Katanusatop. B pesy/ibTaTe STOO B IHKJ€ COBEPUICHHO He CoepxKaOcb 
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(uM HMeNOCh 3HauHTebHO YMeHbIeHHOe KOJIM4eCTBO) TOO IIpokyKkTa, BINA 
Hue KOTOpOrO uccreqoBaloch. CpaBHHBasl CKOPOCTH PeakIlHH B nee 
IpolykTa H pH OTCYTCTBHH eFO, MOXKHO CYAUTb O BALMAHMH AaHHOVO mpowly 

{ 


i o myume, ¥eM OObIMHO TIpH 
un Ha ee cKopocTb. Tako mero ropa3y : 
ir eae ‘ MeHsAemoe oOaBeHHe Mpo 


WyKTOB peakKUHH K HCXOM 
Holl cMeCH, TaK Kak OF 
MO3BOIHeT BbIACHHTb BJM 
4 Hue BellecTB, HelocpexcTt 
j BeHHO oOOpa3y!OlluxcA Mp 
peakiwu, flake eCIH H2 
KOJIMUeCTBA OUCHb He3HauHi 
T@JIbHBI. 
iia yRaneuua mapor 
BOJbl MbI TIpHMeHAIH Mpo 
KaJlCHHbIf MOTall, KOTOPbIt 
ynanan H2O u He morsomtas 
Hu COs, wu C2H4O0. Braove 
HHeM B UWHKJI JOBYIIKH ¢ 
MpOKaJICHHbIM €XKHM Kall) 
mocTuralocb yflaleHHe wi 
wuksia COz u H20; mpo 
BePOUHBIe OMBITLI MWOKAa3saJl vi 
4TO IPH 3TOM He IIpOHCXOy) 
Puc. 1. Cxema yqaJieHHH MpOykTOB peakWHH W3 WMKJIa HOPOWLeHHA OKUCH ITHIeHA 
Jina ylaseHudA OKUCH 9THIE 
Ha IIPHMCHAJIOCb BbIMOPaxKHBaHHe B JIOBYLIKAX, OXJ1axKaeMbIX CMECbIO ITHJIOBOT* 
cnupta u TBepwo yraexucioTsl (—72°); mpu STOM TakxKe MOMHOCTHIO yhals 
J{MCb Mapbl BoAbI. Tak Kak MpH —72° yupyrocTb napa oKucH 3THIeHa cocTas 
JIA€T HECKOJIbKO MHJLJIMMETPOB, TO OKHCb HEMOJIHOCTHIO 3aep%KUBAaaCb B JIOBYLE 
KaX, WH B WMKIe BCela OCTaBaJIOCb HeEKOTOpoe KOuHYecTBO C2HaO. 


Se 
Mad QHasu3 


Ha QHANUP 


Ta6muna 2 


Bauanne H,O u CO, Ha CKOpocTb HW M36HPaTebHOCTh OKUCIeEHHA STHeHA. ft = 245° 
Vn = 200 cm?/mu; cmecb: Bo3saqyx — sTHJIeH 


CrauwoHapuble KoulenTpayuu, % 
NoNe Coyepxkanue { Vis6upatens- | CKOpocTb pe 
C,H, B MCXOgH. akuHH (w-10*) 
OnbITOB cMecH, % CxHy C2H,O CO; H,0 HOCTb, % MOJI/-CeK | 
4 3,08 1,46 423 0,78 0,78 76 WD 
eal Al) 1,46 0,92 HeT 76 2,86 
3,18 1,46 ay 0,80 0,80 ee 200 
2 3,04 4 id (LP 0,80 0,80 76 2,44 
3,00 1,40 {tae 1,10 HeT 74 Biles 
3,20 1,43 dee 0,90 0,90 TES) 2,62 
3 nla) 1,43 A532 0,84 0,84 76 2,56 
DAD 0,93 1,79 HeT HeT 69 3,30 
4,60 Ao Dee HeT HeT 68 4,10 
DS 1,48 130) 0,84 0,84 76 PASE 


B ra01. 2 tpupesenbl JaHHble o BuNaAHHH H2eO yw CO2 Ha CKOpOcTb oKucJIe 
ua CoH pu Temneparype 215°. M3 nannpix TaOMUbl BULHO, 4TO B pesyJilbTaT 
yAaleHuA BOAbl CKOPOCTh peakUMH BO3pacTaeT pHONNsuTeNbHO B_ 1,2— 
1,25 pasa, a u30upaTebHOCTh He u3MeHseTcA. O,HoBpemeHHoe yAanenue Hel 
u COz yBesmuuBaeT CKOpOCTs IpHOu3HTeMbHO B 1 ,6—1,7 pasa. CeqopaTebHo 
yAaleHnue TObKO COz JOUKHO yBeMYMBaTb CKOpOCTh Mpowecca B 1,3—1,4 pasa 
Tloumxenne usOupaTelbHocTH Mp yaleHuu COs moKaspiBaer, uTo o6 pa3yt0 
IMMHCA YIVICKHCJIbIM Tas CHIbHEe TOPMOSHT PeakKILMIO NOMHOTO OKHCMeHUA STH 
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weHa, YEM peakUnio OOpasoBannA CeH4O. Murepecuo ormerutb, uTO Takoe Top- 
MOXKECHHE OKaS3bIBaIOT MaJIble KOJIMYeCTBa COz, a Np yBelMueHHN ero CoxepxKa- 
HHA B CMECH TOPMOSALLee JeHCTBUE NPOABACTCA 3HAYHTEbHO MeHbule. Mbt mpo- 
BeIM OMbITHI NO WoOaBKaM COz B peakUMOHHy10 cMmecb (puc. 2). Jlo6apxa 10% 
COz JiMilb HesHauHTeNbHO CHWKAIa CKOPOCTh peakUnH; WIA Nomyyenua abdexta, 
KOTOPbI HaOJOaeTCA pu YBeMYeHHN B Wuke KOHLeNTpattun COe or nyasn 
mo 0,84%, Hy2KHO Obl0 NOGaBuTb B ucxosMy1o cmMecb 30% yrueKucsoro rasa. 
| Bta6n. 3 npuBezenbt janupie 

0 BaMAHMM C2H4sO HacKopocTb oKu- . ”07/7-cek 


CJICHHA STHJICHa, MOyYeHHbIe B TeX < od 

KE YCIOBHAX HM Ha TOM Ke KaTalu- ~~ gy 

satope (onpitn 1—3). Vs jannpix s 3 

TOH TaOJIHUbI BUAHO, YTO ylaleHue eg 

BOLI M YMCHbINCHHe KOHICHTpalMn 2 Qa 

OKUCH STHICHa B UWHKe MoBbluaer § 

SKOpOcTh peakumn Gompme, uem Sg 79 f _ @ WD & Be 


yaenne TOJIbKO HeO. konuvecmbo Gobabnenxtou C0, -——- 


| Ojyako B pa3iMUHbIX ombirax 

KOPOCTb PeakUMH YBeMUMBalach B Puc. 2. Bananne 206apoK COz B ucxoHyto 
a3JINUHOL crenenu, npwyem 3T0 CM€Cb Ha WO eae wearer a STHJICHa B 

HIeHa 

BeslHYeHHe ObWIO TEM MeHbIIIMM, 

em Ooubuiee KomMYeCTBO C2H4O 

ocTaBaslocb B Unkle. Ecau B Wukme octaBanocb 0,58—0,60% C2HaO, 
SKOPOCTh peakUlHu yYBeIMUNBalach B 1,7 pasa; eCIM 2%KEe KOMMUCCTBO HEBbIMOpO- 
e€HHOM OKuCH cocTaBlAO 0,85%, peakiua ycKopaacb Jub B 1,45 pasa. 
BeponxTHO, uMeeT 3HAY€HHE HE KOJMUECTBO BbIMOPOXKEHHOH OKHCH 9STHJIeHA, 
r. €. H€ CTEMe€Hb YMCHbINCHHA €€ KOHILCHTPalluH B WMKJIe, a KOHILCHTPallun OCTAaB- 
melica okucw.O TOM, 4TO Hallie MpesnoNowKeHHe CIpaBeIUBO, TOBOpAT pe- 
3VIbTaTbI ONbITOB 4 uv 5 C Oomee NOMHBIM yaJIeHHeM OKHCH STHIeHAa H3 WHKJIa, 
(OCTHTHYTBIM MYT€M 3HaUMTEJIbHOrO YMCHbINCHHA CKOPOCTH TMOTOKa H CKOpOCTH 


: Ta6Oaunma 3 

’ 

Bausnne C;H,O u H2O ua ckopoctb okucleHua 9THIeHa. f= 215°; cmecb: Bo3qyx — 2THJeH 
(onpitEr 1—3) wu KuCOpox — oTHJIeH (onbITH! 4—5) 

: ~ 
CTauHoHapHble KOHUEHTpaluHH B WHKMe, % 


CxopoctTs 
—NoNeo Ce B ce-| Y36 = 

. Ce one sO 'CH.0, eg rae Re 
TOB cmecH, % CABln G3HzO CO, H,0 % % MOJI/1:ceK 

4 Pi) Oy 7 0,96 a7 OZ, —- ie) Ae OF, 

2,80 0,83 0,59 0,62 — M02 72 Siyaye 

2,80 0,87 0,58 0,64 — 1,06 73 Dy ov 

Pn scA) 0,87 0,98 0,76 0,76 (2 2,04 

2 3,20 tN) Ae 0,80 0,80 aS Pasty 

4,20 1508 0,60 1,26 — jb AS) 76 4,00 

4,20 1h 50) 0,65 Nara — 29 75 3,94 

3,30 1,62 1,26 0,88 0,88 74 Oe 

3 10,80 Wee IAS) 1,80 4,80 — 73 5,00 

eae se 0,85 2,74 = DTP (P? le Oo 

AAO 6,8 0,84 2,98 _- DSS 71 7,60 

10,80 nes 2,63 2,06 2,06 - 72 5,45 

4 ao Gig 1,06 0,96 0,96 — 69 deals) 

41,10 6,8 0,50 2,80 — 2,40 68 one 

ag 8,65 6,4 Abie tie? 1,66 1,66 68 4,95 

14,20 6,1 0,46 NN, — ATS) 65 6,00 

8,65 6,4 1,67 1,66 1,66 67 LL 

28008 
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WHPKYJAWHH, B pesyJbTaTe “ero MOCTHTAaIMCh JyulIMe YCOBUA OXAaKMeHHs 
CMeCH. | 
Oru OMbITHI Ob MpOBeeHbI Ha ApyroM KaTasu3aTope uw B aTMocdepe 93THI 
JICH-KUCOpOAHOH CcMecH Ip TemnepaTypax 215 u 230°. U3 tan. 3 Bu_HOD 
uTO IIpH YMCHbIICHHH KOHIeHTpPallHH OKUCH S9THIeHAa B WuKAe Zo 0,45—0,509 
CKOpOCTh peakllun BospactaeT B 2,8—3,2 pasa. Takum oOpa30M, Kak H B CJL, 
yae yrleKHc0ro Taga, HaMOosee CHJIbHOe BJIHMAHHE Ha CKOPOCTb peaKUMU OKA; 
3bIBalOT HeOOJbIIMe KOMMUeCTBA OOpasyloOuleroca B Mporecce peakuH MposyKTa 
IIpu yqatennu v3 Wukia OKMCH STHJIeCHA U30HPaTeIbHOCTb OKHCJICHHA HE 
YBeIHUHBAeCTCA, KAK 9TOTO MOXKHO GbIIO Obl OKUMLaTb, eC ObI OKNCMeHHe CoH 
B COz u H2O npoxoguso vepes cTraquto O6pasoBaHua C2H4O. Oro ABAeTCA eLly 
OJHUM JOKa3aTeIbCTBOM TOTO, UTO IIpH HeBbICOKHX Temnepatypax (215—230°) 
okucleHue C2Ha B OKUCb 9THJICHA HM B MpPOAYKTbI NOMHOFO CropaHHA Mpoucxosni 
m0 MapaJWwientbHoH cxeme (‘). | 
IIpupemenuple B HaCTOAMLeM COOOULEHHH aHHbIe CBUJLETEIbCTBYIOT, UTO BCE 
IIPOLYKTbI OKHCJCHHA STHe€HA Ha CepeOpAHOM KOHTaKTe TOPMO3AT peaKILHt0, 
Ilo cpoemy 3aMelIAIOuleMy JleHCTBHIO HX MOKHO PaCIIOJIO*KUTb B CeLyIOUl 
pag: CzHsO0>CO2>H20. | 
Bonpoc 0 KOMMUYeCTBEHHOM 3aBHCHMOCTH CKOPOCTH KaTaJIMTHYeCKOFO OKHC! 
JIGHHA STHJIEHA Ha CepeOpe OT KOHILCHTPalluH MpOAyKTOB peaKWHM Ha OCHOBAaHH 
IIPHBECHHbIX JaHHbIX He MOXKEeT ObITh pelleH wu TpeOyeT ONONHMTeMbHOr 
HCCJICOBaHHA. 

B BbinouHeHHH 9KCMepUMeHTasbHOH paOoTbl MpuHuMasu y4actue A. A. B 
nas, E. H. Tlonopa ul. J. Whep6axosa, koropsim aBTopbl BbIpaKaloT Osarosap! 
HOCTb. ABTOPbI MpHHOCAT OwlarofapHOCTb wleHy-KoppecnonyeHty AH YCC 
B. A. Potitepy 3a KOHCybTauH M MOCTOAHHBIM MHTepec K paOoTe. 


VWuctutyt du3snueckoH XHMHH k Tloctynuso 
um. JI. B. IlucapxKesckoro 9 XII 1957 
Axkajlemuu Hwayk YCCP 


UMTHPOBAHHAA JIMTEPATYPA 


IS Kee E eMart any ne Alistren J). OCI RCS ACS e+e a LO50)y eaeee 
Cc. JI. Kunepman, JI. UW. JI ykbauHoBa, JIAH, 74, 763 (1950). 3 
HuUK, K. M. XoNHBCHKOH Op., YKp. XuM. KypH., 22, 190 (1956). 4 
Hix, 1O.O.CHiryposebkKa, M.A. WioutTKospesbxKa, Jonos. AH YPC 
adn(L949), “Ok A Mapmownuc, CG 3. PoruuceKk an, JAH 96.noll (1954). 
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Wornann Arnrangemuyu Hayk CCCP 
1959. Tom 125, Ne 4 


XHMHA 


4. B. KOMEWKMM, B. Ul. WEXTMAH, 4aen-xoppecnonjent AH CCCP H. B. ATEEB 
u E. M. CABHILKMA 


OBPA3OBAHHE so-®A3 B CHCTEMAX PEHHHM — MAPPAHELL 
MW PEHWM — KEJIE30 


B wacToalee BpeMA M3BECTHO OoO/IbIOe KOJMYeCTBO ABOMHEIX H TPOMHBIX CHe 
°TEM NepeXOHbIX METAJIJIOB, B KOTOPbLIX HaOMOLaloTcA o-(cbasbl, T. e. COeMMHEHHA 
¢ usOMOppHOH crpyKTypow Tuna B-U. CormacHo cyulecTBy!0lluM BO33peHHAM, 
HWM W3 YClOBUM OOpa3s0BaHUuA o-(pa3bl ABJIAETCA CueMyrollee: eCIM OLMH u3 
KOMNOHEHTOB MpvHadexuT K VII uau VIII rpynne nepuoguyeckol cucTempl 
snemenTos JI. MW. Menzeseepa, To mpy- 
TOH KOMMOHeEHT JomKeH OpiTbh uz VA 
uau VIA rpynupl. 

9. Heme uB. Txxe6sTosckuit (*) 
CooolluH, YTO s-(pazaB cucTeme xeWe- 
30 — peHult (7) TaKxe oOmaqaer xKpn- 
cTalmuueckoH peuleTKoH o-da3pl. Ora 
cucTeMa HE YlOBJIETBOpxeT yMoMsAHy- 
‘TOMY BBIIIe yCJIOBHIO, M OOpa3zoBaHne 
o-(2kele30 — peHuli) He MOxKeT HaliTH 
OObACHCHHA B PaMKax CyYLLeCTBYIOULUX 
reopuii (°,*). 

Hamu Obl u3roTOBJIeH B_ BbICOKO- 
YaCTOTHOH Neun CiwaB mele30 — pe- 
Hull, cofepxKainii 26,45 pBec.% xe- 
gneza. ITlocne orKura pu Temmepa- a, LA 
type 1500° B Teuenve 6 uac. Oblin 
CHATbI PCHTTCHOrPaMMb!l B KaMepe PKA Puc. 1. Muxpocrpyktypa auToro cnsaBa 
Ha Fe Ka- u V Ka-n3s1y4eHun. Anau3 MapraHen — peHui (49 Bec. % Re). IInap- 
WudpakuMOHHOH KapTHHbI MOLTBepAMI “qKa B BbICOKOYAaCTOTHON neu. 120 x 
jlanuple padort (?). 

Ha peHtreHorpaMMe BBIABIAeTCA CHCTeMa JIMHWH, XapaKTepHas WIA o-cpa3 
(ra61. 1), BbI4McIeHHe MapaMeTpoB pelleTKH Jao 3HaveHuA: a = 9,02, c= 
= 4,69 A u cla = 0,52. 

MuxporsepfocTb o-(a3bl w3y4alacb Ha mpnOope IIMT-3 mpn HarpysKe 
100 r. Ilomyaeno sHavenve Hmxioo = 1234 xI/mm?. 

OrHOcHTeJIbHO MeTaJIM4eCKHX COeMHeHHH B CuCcTeMe MapraHell — peHuii 
HeT yKa3aHuii B IMTepaType, XOTA M3yYeHMe B3aMMOeEHCTBUA STUX 9JIEMCHTOB- 
ananoros u3 VIIA rpynnbi npeszctaBaser OoubuIoH HHTepec C TOUKH 3peHHA 
TeOPHH. 

Baw uccjeqoBaH civiaB peHHA C MapraHtem, coxepxamni 21,23 Bec. % 
Mapranua. CiviaB MpuroTaBMBaicA M3 MopowKa pexua (YucTOTA 99,9%) u 
QJIeKTpOMUTHUeECKOrO MapraHiia (YucTora 99,83%). Topoutox peHus mpecco- 
BaJiCA B WITaOUKH, a 3aTeM CleKaJicA B BakyyMe pu Temnepatype 2500°. Ilnas- 
Ka MpOBOLMacb B AyroBOH MeyH C BOJIb(paMOBbIM IJIEKTPOMOM Ha MCHOM BOJO- 
oxJlaxxJaeMoM Mosly B aTMocdepe aprona. CrviaBbl MosBeprasucb WecTHKpaTHOH 
mepensaBKe JA oOecneyeHHA XOpOlie CMaBMACMOCTH KOMIIOHCHTOB. 
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Tlocne orkura B BakyyMe B TeyeHue 360 uac. mp 1000° Obi CHATHI peHTT 
HOrpaMMb! B KaMepe PKJI ua FeKa- u VKa-vasysennu. Pentrenorpadpuyeck 
JlAHHbIe MOKASbIBaIOT, UTO OTOMXKEHHbIM CiyIaB ABJIACTCH TOMOFeHHbIM H OO 
jlaer KpucTasimueckoi pemerKol o-cpasbt. Ilapamerpbi pemerKu o-(pesnit 
Mapraneu): @ = 9,14 A, c= 4,75 A, cla = 0552. 


Ta6Omunua ft 


Penuii — Momn67eH Penul — xev1e30 Penuii — MapraHel 
HutTen hkl 
CHBH. sn@ {| dA sin 0 d-1,058, A} sin@ | d-4,044, A. 
c 1A et ORD aA, 2,308 0,5722 Decal 0, 5650 2,309 


cp 330 = |_:«0,5563 2,247 0,5892 2,245 0, 5807 2,248 
cp 202 0,5678 2,202 0, 6018 2,197 0,5920 2), 209 
cp 212 =| 0,5835 2,142 0,6170 2,144 0, 6088 2,143 


4144 | 0,5962 | 2,097 0,6293 2,104 0,6239 2,092 
cp 334 | 0,6115 2,044 0, 6468 2,045 0, 6401 2,039 


a=9,54A a=9,02A a=9,14A 
c=4,96A c= 4,69A e=4,75A 
e/a = 0,52 ON nav, C/A ran 


B taOn. 1 mpeycraBieHbl CpaBHUTeIbHbIe JaHHble pacuera peHTreHor pam! 
o-cpa3. Ha VKa-nauyuenuu B CucTeMax peHuli — MomMOReH, peHuli — xemeso 
penn — mMapraneu. M3yuenue suTeix oOpasioB peHuli — MapraHel mocn 
MaBKH B AyrOBOH MW BbICOKOYACTOTHOM MeuH NOKa3bIBaeT, YTO B CHCTeMe pe 
Hult — Mapranell o-chasa oOpasyerca u3 pacnuaBa. Ha puc. | noKa3aHa MUKpO 
CTpyKTypa JHTOrO CliaBa, re OTUETIHBO BUHbI Oeble MeEHApPUTbI o-(basbI (Mu- 
KpoTBephocth Hyxyo9= 1008 KI /mm?). 

OGnHapy2kenve o-cpa3 B CHCTeMax 2Kee30 — peHHii uv B OCOOeHHOCTH Mapra- 
Hell — peHHH BeleT K JONOHHTCIbHEIM TPyAHOCTAM Tipu TeOpeTHYeCKOM HCTOMI- 
KOBaHHM YCJIOBHH OOpa3s0BaHHA 2%THX COeCAMHeEHHT MexKy mepexo,HbIMY 
MeTaJaMmu.1Ipy 9TOM, paccMaTpuBad o-(pa3bl KaK CBOETO Osa 9IEKTPOHHbIe COeMH- 
HeHHA (*), MOXHO OTMETHTD, TO peHnli NOAOOHO Mapranly OOHapyxKuBaer aHo- | 
MaJIbHOe MOBeeHHE NO CpaBHeHHIO C MeTaJlIaMM Jpyrux rpynm. Ito mozTBep- | 
AMaeT BAXKHOCTh ucceqoBanua VITA nogrpynmpl nepwof_nyueckoli cucTeMbI 9u1e- 
meHToB JI. 1. Mengeneepa 21a OObaACHeHHA MpHposbl o-chas. 


VWucrutyT metanmypruu um. A. A. Baiikosa Tlocrynuao 
AxkaylemunH Hayk CCCP 17 XI 1958 


UMTHPOBAHHASA JIMTEPATYPA 


14. Hemeu, B. TKe6OnTOBCKH iG, Brn. Tonpcx. Akay. Hayk, oTg. 3, 4, 
B. 9 (1956). *H. Eggers, Mitteil. Kaiser-Wilhelm Inst. Eisenforsch., 20, 12, 144 
(1938). *A.H. Sully, J. Inst} Metals. 80, 4)5173 (1951). *P. Greenfield 
J. Metals, 6, 2, 253 (1954). ' 


Aoxnage Akanemun nayx CCCP 
1959. Tom 125, Ne 4 


XHMH Ff 


H. K. KOYETKOB, B. MI. FOTTHX, B. fr. BAHOKYPOB uP. M. XOMYTOB 


O KOH®HYPALLMN $-XJIOPBHHWJIKETOHOB HW CTEPEOXHMMN 
PEAKUMN KETOBHHAJIMPOBAHHA 


(I]pedcmasaexo axademuxom A. H. Hecmeanosoim 1 XII 1958) 


_ BTospems kak NyTH MCnOb30BaHUA B-x0pBuHHKeTOHOB RCOCH = CHC! 
) CHHTCTHUCCKOH OpraHHecKOM XuMHH JCCTAaTOUHO xopollo paspaboranpl ('), 
omlpoc O KOHcpHry pallu STHX COeAMHEHHH OCTaeTCA Jo Cux Nop oTKppITHIM. Pac- 
MaTpuBas BaXKHeHIUMM MeTOX NOyYeHUA ~-xXJIOPBHHUIKETOHOB, MPpHMeHEHHbI 
JIA CHHTEe3a aKus- (7), ankeHna- (°) uv apn-8-x0pBuHMIKeTOHOB (*),— KOH- 
€HCallHIO XJOPaHrHAPHAOB KUCJIOT C alleTHJICHOM B pucyTcTBuH AICl,, MoxHO 
PeANONOKUTL, YTO MOMyYaeMble TaKHM CMOCOOOM BEeLLeCTBa HMEIOT TPaHC-KOH- 
mrypallHio, MOCKOJIbKy B YCJIOBHAX peaKUWH omKHAa OOpas0BaTbcA Gouee 
CTOHUNBaA TpaHc-copMa. 

B HacTosljee BPeCMA HAMM MOJYYCHO OHOSHATHOE SKCIEPHMeHTAaIbHOe JO- 
a3aTeJIbCTBO TOTO, YTO STO NpeANOMORenHHe CupaBeANHBO HU NOWyYaeMble STHM 
€TOJOM ($-XJIOPBHHHJIKETOHbI HMeIOT TpaHc-KoHdurypatnto. IIpu oKucienuu 
NOXJIOPHTOM HaTpHA MpocTeliero mpescTaBuTeiA $-xJIOPBHHUJIKETOHOB,. 
eTHJ-$-XJIOPBHHHJIKETOHA, B CTPOrO KOHTPOJMPYeMbIX YCJIOBHAX €MHCTBeH- 
bIM IIPOAYKTOM peakIHH ABJIACTCA TpaHc-f-xopakpuHsoBadA KucwoTa (°): 


CH3COCH = CHC! + 3NaOCi > CICH = CHCOONa + CHCls + 2NaOH 


OCKOJIbKY OKHCJICHHE THNOXJOPHTOM He 3aTparuBaeT YIJIepOAHbIX aTOMOB, 
eCylluX KpaTHYIO CBA3b, a MATKHE YCJIOBMA peakUHH MealoT HEBOSMOXKHO! 
30MepH3alluiO KaK MCXOMHOFO BelLeCTBa, TaK M MpOLyKTa OKHCJIeHUA, TO MOU- 
oe OOpalleHue KOH*urypalluu B Mpomecce peakiluu uCKIOUAeTCA. ITO NO3BO- 
eT CUNTATb METHJI-B-XJIOPBHHUJIKETOH TpaHC-H30MepoM, WM Tak Kak BCe lpe- 
CaBUTeIN aJIKWJI-, aJIKeHHJI- uM apuJ-B-xJOpBuHHKeTOHOB (?-*) nomyuarloTcs. 
aHaJIOrHUHbIX YCJIOBHAX, TO BC€ OHH, OYEBHHO, TakK2xKe ABJIAIOTCA TPaHC-H30- 
epamu. Jlaiee, nocKkoubKy 2-XJOPBHHHJKETOHHI, NOy4Yaemble ApyruMu cmoco- 
amu (°,’), HJCHTHUHbI COCEMMHCHUAM, MOJYYCHHBIM KOHJeCHCallMeH C alleTHJIeCHOM, 
TakKKe WICHTHUHbI HW MpOMyKTHI KOHeHCalluM UX C WHKMONeHTaqueHoM (® °), 
>, OYCBHAHO, H OHH ABJIAIOTCA TpaHC-H30MepaMu. CripaBesMBOocTH pan cJle- 
yeT TOJbKO OTMETHTb, YTO WIA TeX B-XJIOPBHHHIKETOHOB, KOTOpbIe ABJIAIOTCH 
‘WIKOCTAMH, HaJIM4Ne OUe€Hb HeOOJbINOH MpHMecuH IWHC-H30MepOB He MOxkKeT 
SITb OKOHUATEIbHO HCKJIOUCHO, XOTA JOCTATOUHO ACHO, YTO TpakTHuecku B- 
JOPBUHHJIKETOHbI MOXHO CYMTATb TpaHC-H30MepaMu. 

| YcranospseHve kOHdurypalluu 8-xJIOPBHHHJIKeETOHOB J(aJlO BO3MOKHOCTb 
JocIeqHTb CTepeOxXHMHIO peaKIHH KeTOBHHHJIMPOBaHHA (1), OMHOH 43 BaxKHeH- 
MX peakiwi $-XJIOPBHHHIKeETOHOB, CBOJAMEHCA K HYKJIeOPMIbHOMy 3aMe- 
eHHIO aTOMa Talonfa B MoceqHHX: 


{ 
1 
| 
: 


—eo 


i RCOCH = CHC] 4+ X’— RCOCH = CHX + Cl’ 
oncury pau MpOAYKTOB peaKUMH KETOBHHWJIMPOBaHHA HeJerKO yCTaHOBUTb 
IMHUCCKHMU MeTOJaMU, TaK KaK TpyJHO H30exKaTb B MaJbHelIIMx MpeBpalte- 


| 
1AX BO3MOXKHOCTH OOpalleHuA KOHurypalluu y sTHeHOBO cBx3u. B cBx3n 
 9THM Mbl BOCHOJIb3O0BaIHCb CIe€KTPOCKONMYCCKHMH MeTOaMH, MOCKOJIbKY 
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H.-K. CHeKTPbI OOpasyiolluxcA a,B-HeIpeebHbIX KETOHOB HM UX MPOWSBOAHPI 
JlalOT BOSMOXKHOCTh JOCTATOUHO YETKO PasIHYHTb KOHHTYypallMlo y ITHMCHOBO 


cpagu. Ja ycranopuienud Koncpwrypall“d MpOkyKTOB KeTOBMHHJHPOBaHnA M 
v30paulu Kak HanOosee yoOubIe 00 


€KTbI BeleCTBa, MOyualouueca Np 
B3aHMOJeHCTBUM = -XJIOPBHHWJIKeTC 
HOB Cc (-MKapOOHHJIbHbIMH Coe] 
HeHusaMH (2°12), a WMeHHO, C a-a 
KWJalleTOyKCyCHBIMH = 9(PHP aM 
MeTHsaleTusaleroHoM. Moxkxo Obli 
6bI OKUMaTb OOpasoBaHHA TPaHe 
H3O0Me€poOB IIpOfyKTOB KeTOBHHMI 
poBaHuA NMoOceLHUX, eCJIM HYKJIe 
(uJIbHOe 3aMelleHve aTOMa XJIOpa 
6-xJIOPBHHUJIKeTOHAX IpoxoquT 0 
W3MeHeHHA KOHurypalluu, u oOpa 
Puc. 1. V.-K. cnextTpbl «-9TH a-(3-KeTo6y- BOD ATH eM vas CPee Bei ya) 
reHus)-aueroykcycHoro supa (1) u merum- 3AMCULCHHA C HaNenenyen KOHpH 
(3’-KeTo6yTeHHm)-aueTuianetoHa (II) rypauuu WCXOHbIX 6-xJIOPBHHH 
KeTOHOB. Tak KaK yCJIOBHA peakin 

K€TOBHHHJIMPOBaHHA B-.uKapOOHWJIbHBIX COeMMHeHHH (KHMAYeCHHE B OeHsONe | 
TeYCHHE HECKOJIbKMX 4YacoB), a TaK%Ke BLICOKaA TeMMepaTypa MWeperoHKH MI 
BbIeICHHM MpOAyKTOB peakinu esla- 
1OT BOSMOXHbIM MpemomoxwKeHHe 06 
W30MepH3alluu OOPasyIOULHXCA WMC-1430- 
MepOB B_ TPaHC-H3OMepbl, TO MBI JIA 
CpaBHeHHaA uccleloBaiu (beHus-(3-Ke- 
TOOYTeHHJ)-CyJIbOH,  Momy4arouluica 
pH B3aMMoeHcTBHH MeTHJI-B-xs0p- 
BUHUJIKeTOHa C HaTPHeBOH CouIbIO (e- 
HuJIcybpunHoBoH KucsoTpt (1%) * npu 
KOMHATHOM TemMepatype, T. €. B yCJIO- 
BHAX,  UCKIOUAIOWMX W30MepH3allulo 
mogo6uoro poga. W.-K. cmekTpbl *KHI- 
KHX BeleCTB OblWwIH CHATEI B Bue TOH- 
Koro cuioxd Ha mpHOope MKC-12 B 
o6mactu 700—1800 cm! c nenonmb3o- 
BaHvemM upu3mbt NaCl, cnexrpbl kKpu- 
CTAaJIJIMYeCKUX BEULeCCTB ObIIH CHATHI B 
Bue MacTbl (cycneH3HH) B Ba3e/IMHO- 
BOM Macuie **, V1.-k. CMeEKTPbI a-9THJI-a- 
(3-KeTOOyTeHMJ)-alleToyKcycHoro aupa Puc. 2. U.-x. cnextpr denun-(3-Kero6 


12 iv € . Omyyue Ly 
CHsCOC{CHICO.CoHs (#),  werua- Tet) eyatons 20 obny sense (). no 


OOJIyYeHHA ysIbTpaPpHoeTOBLIM CBeTOM. 
! 


NoemolyeHue 


583 


ToZOWCHUE 
965 — 


3 = 


4 


1700 1400 =1200 ©1000 600 em 


—_—_ =p) | 


CH CHCOCEH. 
(3-KeToOyTeHu) - alleTujaleroua 
‘CH;COC(CH;)COCHs, nosyyenHoro Koujencalneli Mertus-$-x0pBHHH, 


SS 

CH = GHCOCH, | 
KeTOHAa C MeTyJlalleTHalleTOHOM ***, moKa3aiIM HaJIMuHe MHTeCHCHBHC 
nmomochl B oOnacTH 986—984 cm-! (puc. 1). Hanwune monocel B obsnact 


* TIpH HesHayHTeIbHOM M3MeHEHHH yCuOBMii peakIlHH, ONMCaHHOl paHee (mpumeHeH’ 
HeOOMbUIOrO H3ObITKa MeTHJI-§-XJOPBHHMJIKeTOHA), HAM yaslOCb MOBbICHTb BbIXO_ HeNpene 
Horo KeTocyabdona 70 84%. 

** W.-K. cnekTpbt ObliM CHATEI”OLHHM ¥3 Hac Hu B.C. TponnKol B ma6opaTopuH cnekT 
ckonuu Wxcturyta tapmakovioruM m xumMuotepanun AMH CCCP. 
*** Tlonyuenue storo BellecTBa H ero aHasioros 6yjeT MOApoOHO OMHCaHO Hamu B OMHOM 
mocnexyIouux coobmeHui B «~KypHante oOuleH xumMun». 
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983 cm~* TOUHO Tak xe NOKasas Hi H.-K. cleKTp benu-(3-KeTo6yTeHn)-cysab(po- 
a (puc. 2). Kak uspecrHo, 2THIeHOBBIe CBA3H C TPaHC- pacnosoxKeHHeM 3aMme- 
CTuTelel aor nosocy mpu 990—965 cm-!. Sra nosoca oOycoBeHa Hersoc- 
KMMH JecpOpMalMOHHbIMH KOeOAHHAMU ATOMOB BOLOPOLa U TOABAeTCH ToOnbKO 
Up TpaHc-Koudurypalun MoseKyJI, YTO CAYXKUT LeHHBIM yKazaHneM IIpH BbI- 
ACHCHHM BOMPOcoB reoMerpHyecKow usomepun ("). Tak Kak u.-K. CNeKTpBI IC: 
W TPaHC-H3OMePOB COeMHEHHU, YKa3aHHbIX BbIINe, He ObWIH ONMHCaHbI B Te 
PaType, TO WIA HCKMOYHHA COMHEHUH HY2KHO ObwIO HMeTb B KayeCTBe MOLeIH 
IMMC-H3OMep OHOTO 43 yKa3aHHbIx 
BbIMIe + CcoeqMHeHHH. C 2TOH WebIO 
MBI TOBepr.in TReEpAbI (T. nut. 61— 
—62°), xopomio Kpucrasiusyrouluit- 
ca cbenuu-(3-KeTo6yTeHn)-cyb~ou 
B O€H30JIbHOM pacTBope jWIMTeb- 
HOMY OOJly4eHuIO yJIbTpaduoseroBLIM 
ICBETOM B KBaPpIleBOl aMilyJie, KOHTPO- 
MiupyA mpomecc u.-K. cmeKTpamn. 
*Ke Moce 50-yacogoro oGsmyyeHnA 
MHTCHCHBHOCTb omocht 983 cm-t 
CHH3HIaCb BUBOe, XOTA MoOyyeHHOe 
IMacOOOpa3HOe BEILeECTBO ele CO- 
Mep2xalo 3HaYHTeIbHOe KOJMUeCTBO 
MeVICHHO BbIKPHCTAaJIJIM3O0BbIBaBLIC- 
Irocad TpaHc-n30Mepa; mocae 75-ya- 
fosoro obyyeHHA MHTeHCHBHOCTb Puce. 3. H.-x. cnexrpni 2,4-2uHuTpobenuaruy- 
TOM MOMOCbI cCocTaBlAa snub PasoHoB Tpanc-(/) mM unc-penna-(3-KeTo6yTe- 
! 8 Huu)-cybpoua (//) 
20—25% mepBonatanbHol, a mocse 
100 uacos sosyelicrBua yabtTpacbuo- 
merosoro cBeTa CHu3HJacb ele Gomee (cM. puc. 2). Jlannpie ananu3a oOpasia 
cympdena nocue 100 uacop o6myueHus: 


oenoueHue 


Hatineno %: C 57,40; 57,56; H 4,89; 4,83 
CypHipO03S. BaruncsieHo %: C 57,12; H 4,79 


XOPOLIO COrsacyl0TCA C TeOpeTHYeCKHMM, YTO HCKJIOUACT BOSMOXKHOCTH FO pac- 
Maa nog Bosfelicrsuem o6ny4enua. Bemectso mpefcraBiseT CoOoh xxesITOBAa- 
Toe HeKpHCTaJusyloluleeca MacsIo c Np”? 1,5560. SHaunTelbHOe u3sMeHeHHe 
WHTeCHCHBHOCTH MouocbI 983 cM7* MOXKHO CObACHHTh JIMUIb YBeMYeHHeEM Cosep- 
‘KaHHA ILMC-H30Mepa BO B3ATOM CyJIbcboHe MO Mepe oOuly4eHHA ero yulbTpatuo- 
metosbim cBetom (1°), u, TakKHM OOpa30M, HCXOJHbIM HeNpeeIbHbIM CyJIbPou 
MMe TpaHc-KOHdurypallnio. STO 3aKJOYVeHHE NOMTBEPKAeCHO UCC/eLOBAaHHeM 
4.-K. WH y.-(—). cmekTpoB 2,4-qnuHATpOeHuJIrHApasoHOB, NOJYYeCHHbIX H3 HCXOT- 
Horo dennu-(3-Kero6yTeHnu)-cymbpoHa HW MpofsykTa ero oOsly4YeHHA B Tee 
nue 100 uacos. JlunuTpotbenuiruspa3s0H MCXOAHOrO CyJIboHa, MOJyYeHHbI 
"pH B3aMMOselicTBUH C AMHUTpPopeHwJIrHApasHHoM B aOCOJIHOTHOM 2THJIOBOM 
cnupTe B MIpuCyTCTBHH KOHIWeHTpupoBaHHoH CepHo KMCIOTbI, MpencTaBsAer 
pooolt OpaHKeBble KPHCTaIbI Cc T. HI. 215—216° (us 9THJalleTaTa) 


Hatineno %: N 14,43; 14,56 
CygHi4NaO¢S. Boruncaeno %: N 14,35 


Ou maer xapaxtepuHbili y.-(). CMeKTP Ayaxe = 369—371 mp u e¢ = 30330. Hs 
mpolykta oOmyyeHua cybtpoHa — xe/ITOBaTOrO Maca, KOTOpoe He yaeTca 
OYNCTHTb (MeperonKa 2TOFO COeAMHEHHA NOMKHA 6bITh HCKJIOUeHAa 3-3a BO3 
MOxXHOCTH €rO v3O0MepH3alluH B Ooslee ycToiiuuByio TpaHc-cpopMy) — ObWI Bb: 
WeeH B YKa3AHHBbIX BbILE YCOBUAX AMHUTPOPeHHATUApPasOH B BUC MKETHIX 
uric T. mua. 189—190° (us aTHNMateraTta) 


Hatimeno %: N 14,24 
CigHiaNaO6S. Botuncseno %: N 14,35 
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B CHEKTpe KOTOPOro HMee€TCA MaKCHMYM IPH Awaxe = 361—363 MP He = 1800 
Cpapnenve ciekTpoB O6oux AMHUTpOPeHHJIrHApas0HOB NO HHTCHCHBHOCTH M 
KCHMYM@ IIOPIOUCHHA YKa3bIBaeT, TO HHTCHCMBHOCT ocJeqHero OOub 
B cly4ae LMHUTPOeHuJTuApasoHa UCXOAHOTO CyJbPoHa. OTO TOBOpHT O TpaH 
KOH@urypalluu ucxOAHOrO cysb*oHa HM HaJIMYMH 3HAUHTEMbHOTO KOJIMMECTB: 
ILHC-POPMEI B OGJYYEHHOM CyJIbPoHe, v3 KOTOPOrO Obl BHIPeEIeH Oomee HUSK 
WwaBkKHH JuHNTpodennuruspason (1°). Uerkyio KapTuHy pa3IMunA [alot U.-K 
CI€KTPbI Ha3BaHHBIX AuBUTpoenuNTH~pasoHOB (cM. puc. 3). Ecuu B cayyal 
JMHUTPOeHHITHApasona UCXOLHOTO CybPoHAa B U.-K. CMeKTpe MbI HaOsOMaer 
XapaKTepHYl0 WIA TpaHc-coesMHeHUli omocy 983 cm~, To B CAly4ae AMHUTPG: 
(beHwruypasova, BbileieHHOro v3 O6yYeHHOrO CyJboHa (KOTOPbI ME 
CUNTAeM ILHC-H30MepoM), 9TOM MOOCHI HET, YTO NOATBEP*KLaeT Halle MpeANOIOKE 
Hue. B w.-K. cmekTpax  Merusi-(3-KeTomeHTeHui)- u MeTHJI-(3-KeTO! 
TeKCeHHJI)-alleTHaLeTOHOB, MO/IYYeCHHbIX KOHAeHCalueH STHI- uM Mporn-Be 
XJIOPBMHWJIKETOHOB C MeTHJAalleTHJAaLeTOHOM, Tak2Ke HMECTCH MOsOCa B OOMACTI 
983 cm-!. CneqoBaTesIbHO, OHH SABJISIOTCA TPaHC-H30MepaMu MH CTepeOXHMHy 
yueCKHH XOJL peaKIMH KETOBMHHJIMPOBaHHA He H3MeHAeTCA pH Mepexose K BbIC: 
DIMM $-xXJIOPBHHHJIKeETOHaM. | 

Hecmorps Ha TO, YTO IpHBeAeHHbIe 3eCb aHHble KaCaIOTCH TOJIbKO K€TOBH) 
HHWJIHPOBaHHA CyJIb(pHHOBLIX KuCIOT u ~-quKapOOHH/IbHBIX COCAHHCHHH, eJB 
JIM MOXKHO COMHEBATECA B TOM, UTO HB APyruX W3BECTHBIX cTy4aAHx (cM.") peak 
WMA Ke€TOBHHHJIMPOBaHHA IpHBOLWT K TpaHCc-H30MepaM, T. e. HeT C COXpaHe: 
HHeM KOHnlypallun KeTOBHHWIbHOM Tpynnbl ucxoqHoro B-xXJOPBHHAIKETOHA| 
OueBuyHoO, coxpaHeHue KOHurypalluH B peakIMH KeTOBHHHJIMPOBaHHA MOKe 
6bITh OOLACHCHO B CBETe M€XaHH3Ma OOMeHA Tasloufla B MOJeKywle B-xXJIOPBHHH 
K€TOHOB, IIpeMIOx%KeCHHOTO paHee OAHHM H3 Hac (*) HM BbIPaKeHHOMY CXeMO! 


1 Xx -c}! 
bie ae nolo cng aOl ge RGCH CH 


8 manera 


I Hf 


O6pas3yioujnlica nocne aTaku aHvoHa X’ mpomexyTouHbIt anvon I ormensmse 
, 

Cl’-yon c oOpasopannem mpofxyKta KeToBuHusupoBanusa II taxkum o6pa30m 

uTO OOpasyiouniica I] wmeer Oovulee BEITO_HyIO TpaHc-KOHndurypalluy. 


VUuctutyT cbapMakoviormu HM XHMMOTepanHH Tloctymu1o 
AkaleMHH MeQHIMHCKHX HaykK CCCP 29 XI 1958 
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Horaayn Akanemun nayr CCCP 
1959. Tom 125, Ni 4 


XHMHf 
E. A. MOPO3OBA u C. M. )KEHOJAPOBA 


NOJIY4EHWE WHKJIOTEKCANENTHAA WK JIOPJIMUMJI-JIENLMI- 
PJIMUMJI-T IMU I-JIE ML WJI-P IML WHA 


(I]pedcmasaeno axademuxom A. H. Hecmeanogoim 24 XI 1958) 


B nocweqHue rofbl Obicrpo yBeMUMBaeTCA UnCIO OMoMOrMueCKH AKTHBHBIX 
3€U,CCTB, KOTOPbIM IIPHNMCbIBAeTCA CTPyKTypa WHKIMYeCKHX MoMMeNnTHAOB: 
AHTHOMOTHKH (rpaMuuniuusl C (') un J (*?), tapounaznnp A (°) u B(*) u apyrue), 
BeULECTBa C TOPMOHAIbHOM AKTHBHOCTHIO (OKCHTOLMH, Bazompeccunbl (°)) wT. J. 
J YBCIMYCHHEM JaHHbIX O MPHPOAHbIX WHKIONOMMMeNTHAax pacTrer MOTPeOHOCTS 
3 HanMOoulee OOMLHX MeTOMax UX CHHTe3a. K HacTOAemMy BpeMeHH MoyyeH psa 
CMHTeTHYCCKUX WHKJonenTHAoB (°-'*) vw ocyecTBIeH CHHTe€3 HEKOTOPHIX MIpH- 
POMHBIX Wukonentugos (',°). 

' B uacrosme paOore Opi nowyyeH rekcanentul PMWn-s1ettus-raniu- 
CAMILMI-JeHM-TIMWMYH WM MpoBeseHa ero WMKIM3alluaA AByMA MeTosaMn. 

| Buvlanq uv Corp. NpeqoxKuIM MCNOMb3OBaTh AIA WMKIn3allun MenTHLoB An- 
ukorekcwikapOoduumMuy (**). Ham Ka3alocb MHTepeCHBIM IIpHMeHUTb WIA 
WHKIM3anH ApyroH KOHJeHCHpyIOWlMH arent: 9TOKCHalleTHIeH. OOpasoBaHne 
eNTHIHOH CBA3H B MPHCyTCTBHH aJIKOKCMaIleTHJICHOB MOXKET MpOHCXOUTb 
3 cpeye sTuJlaleTaTa, HHTpoMeTaHa, MeTuIOBOoro cnupta (1). 

_ Hamu Opio ycTaHoBseHO, 4TO B pa3s0aBJICHHOM MeTaHOJIbHOM pacTBope 
‘eKCaNenTHya  PVIMILWI-JIeHWI-TIMWMI-P ni wJI-eHWn-TiMiwHa = B MpucyT- 
“TBHH H3ObITKAa STOKCHAalleTHIeHAa UAeT OOpas0BaHHe BElLeCTBa, H3yYeCHHE CBOLCTB 
KoTOporo MosBosAeT IIpulucaTh eEMy CTpykKTypy Wuksorekcanentugza. BemectBo 
He JlaeT HHH’ MA PHHHOH peakuu, He pacTBopsertca B2 N pactBopax NaOH, HCl, 
1€ JIBUXKETCA B IICKTPHYCCKOM Moyle, XpoMaTorpaduyecku OMHOPOLHO. QeKTpo- 
boperpaMMa uYacTH4HOrO TuApomusata, Moys4eHHoro pu oOpadoTKe WuKJIO- 
fentuga 1/15 N LiOH, noxasaia npucyrcTBue B rupolugaTe wcxoqHOro Te- 
kcamentuya. MonexyaApuHpli Bec, ompeeieHHbIli MeTOXOM wM30TepMHMdeCKOH 
ieperouku (°), oKa3asica paBHbim 442 (BpunceHO 2a MoHOrug~pata 472). Ilo 
{aHHbIM 3JIEMCHTAPHOTO aHaH3a WAKJOrekcanentuy CoepKUT OAHY MOJeKYyJy 
<PHCTaJIM3alMOHHOH BOAbI; pasiaraeTcA pw HarpeBaHuu BpUe 320°. Brrxoy 
WK JOP I WW WJI- eH MM-PIMW-Pinin-enin-rinuuna cocrapiser 11,2% or 
reopuu. 

Luk Ora uiW- eH WI-T IM MI-PI ALA -JIeHWWI-PInWMA Obl NouyYeH HaMH 
bakrKe 110 Metoyy Busanga ('*) c BbIxogom B 47% or Teopun. CBolicrTBa BellecTs. 
aa pa3HbIMHM MeTOJaMu, useHTuuHbI. [I1poOa cMeliaHHoro MlaBseHHA 
qempeccuu He flaer. JlaibHelimiee u3y4eHHe YCIOBM WHKIN3allHu B MIpHCcyTCTBHM 
TOKCHALCTHICHAa MO3BOJIHT, BEPOATHO, MOBbICHTb BbIXOL WukJonentusa. Orcyr- 
‘TBUe TPYAHO OT/EACMBIX MOOOUHBIX MPOAYKTOB B CJTy4ae WMKIM3AallNH C 3TO- 
‘CHalleTHJICHOM COCTaBJIAeT, MO HallleMy MHeHHIO, IpeHMYyLeCcTBO JaHHOrO Me- 
roa mepeq KapOoduuMuHbIM. 

| Boia npopeyena TakxKe WHKIH38alnA ByX Apyrux TeKcallenTuAoB: r1MinI- 
beHH a aHW-lnW-Tndn-penusalanns-Tiniuna wu Tintiua-¢-N-roswd-J1u- 
| MJI-PMWnI-raintua-s-N-TosudJ-JIM3HJ-TIMIMHa HW BbI-eeHbI COOTBETCTBYIONINE 
tukonentugbt. Tloqpo6Hoe o6cyx enue pesybTaTOB 9TOM padorHl OyLeT omy0- 
I HKOBaHO M03)\Hee. 
| 
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DIKCNePUMEeHTAABHAA YACTh 

Metunospuit 2hup KapOo0OeH30KCH(K63)-rauuUnaA 
neiillud-Panuunua Opui nonyyen us 6,4 r K63-rautusa-neitunua (**) p 
3 r xloprufspata MeTHOBOrO S*pupa riniuna B YO Ma GesBoLHOrO XJIOpotpopMé 
B MpuHcyTcTBun 6,6 Mi TpusTuaMuHa uw 2,3 Mi sTHOBOrO Supa xXJOpyroMbHOH 
KucsoTE. Ilocne o6btHOH OOpaOoTKu peakIMOHHOH cMecn ObvIO MOyYeHO Be} 
IeCTBO, 3AKPHCTAJJIM30BaBeecA M3 CMeCH 9THJalleTaTa HM NeTpowelnoro 3pHi 
pa. Ilonyseno mMeTusosporo supa KO3-rinius-eiin-riniuna 6,6 5 (83,9 %)) 
T. na. 105—106°. 


Hatizeno %: N 10,26 
Ci9H2,06N3. Bomucneno %: N 10,69 


K63-rauuua-anetuund-rauwun. 3r merunosoro supa KO3: 
TIMLHI-seHWWJI-PInHHa pacTBopsucb B 15 Ma 9THMOBOrO cnupTa. K pacTBOr 
py Opwio Ao6apneHo 9,1 ma 1 N NaOH. Uepes 20 mux. crosuua npu ~20) 
pacTBop usIbTpoBaica uw nogxKucsasca 2N HCl no xonro. pu pasOapnenny 
pacTBopa BOO BbINaIO MaCJIO, 3aKPHCTaJWIM3OBaBLUeeCA MPH HelpOMOJKH) 
TejbHoM cTosuuu. Tlosyyeno 2,16 r (75%) K63-raniul-neiuna-riutuna. T. nt 
136—137°. 


Haiizeno 9KB. 398 
Bprmucseno 9kB. 379 


Hatizeno %: N 10,87 
CigHosOgN3. BparaucmeHo %: N 11,08 


XMOpruapaT METHAOBOTO 92Mupa PTAUNKNA-AeH 
Wus-Taumuua. 3,3 ©r mernioporo supa KO3-riMUMI-enUMI-riMWAs 
pacTBopsncb B cmecu 100 ma aTuoBoro cnupta u 8,4 ma 1N HCl. K pactsop 
NoOaBsAICA Naswaquespli KaTaiusatop (~0,1 1), u B CMecb pu BCTpAXHBaHH 
mpoyckasicax BoMOpox B TeyveHue 24 uacos. Ilocue okoHYaHUA BbIZemeHua C 
pacTBOp OT*PHJIbTPOBbIBAJICA OT KaTaJIM3aTOpa H yNapHBaJICA WocyxXa B BaKyyMée 
OctaTok HeCKOIbKO pa3 OOpabaTHIBaJICA CYXHM STHJIOBLIM CIIMPTOM H alleTOHO 
XOpruspaT KpuCTaJMIM30BaICA 3aTeM 43 Oe3BoOAHOrO ac:upa. Ilomyyueno 2,4 
(96,7%) xsopruapata MeTHsoBoro adupa PiwWn-eliiua-rinwuna. Beuects 
OUeHb THIPOCKONHYHO HM PaCIVIbIBAeTCA Ha BO3Lyxe, XpoMaTOrpaduyecku OMHC 
powuo: R;= 0,52 (OyTaHo : Boa : yKcycHad KucjoTa = 4:5: 1). | 

MeTHAOBHH SPuPp KOZ-FTAUHUUNA- AMeHUHA-TAUnHA 
rHHuAA-euvuuaA-rauuwuua. Mernsosyl osdup KO3-rexcanentug 
Obl Nomyyer v3 4,9 r KO3-rinuM-eiun-rinunna u 3,95 r xmopruspata Mé 
THJIOBOPO Supa PIMUWI-eMWMI-rInWMHa B O€3BOXHOM xs0podopMe B Mpucy? 
CTBHH 3,9 MJ TpusTHIaMuHa H 1,5 MI STUOBOrO Bupa XJOPyFOJbHOM KUCOTE 
locate o6bmHO O6pa6oTKu peakKUMOHHOM CMecu ObIIO NOy4YeHO MacslO, KpucTas 
JIM3OBaBINeeCH 43 CMECH STHJalleTaTa HM MeTpomeHoro adupa. Ilomyyeno meri 
JOBOTO 2pupa KO3-PIMILWI- eH A-T MU AI-T MW w- eH in-rininna 5,3 r (66% 
T. na. 198—200° (c pasnomxenuem). Tlocne nepeocaxyeHuad v3 MeTaHOua BOO 
T. ml. 206—208° (c pasmomennem) 


Halizéno %: C 56,53; H 7,45;°N 43,39: 13,41 
CopHagQgNeo. BprncyieHo %: C 56,42; H 7,09: N 13,54 


KO3-rAHMHMN-TeCHLMUA-TAMUHA-TAUuUNA-atehuna - 
raumuu. 1,24 r merynoporo supa KO3-rekcanentufa pacTBOpAIHCb B CM 
cu 10 mi Mernioporo cnupta vu 2,8 ma 1N NaOH. Uepes 1,5 uaca pacrsop 6p 
pa3OaBuleH BOJOH, MpodusbTpoBaH wu MosKuCNeH No KoHTO. Bpimapmee macu 
3aKPHCTAaIM30Balocb Mpu crosuuH. Ilomyueno 0,88 r (72,7%). T. na. 176- 
178° (c pa3moxeHueM). 


Hatigeuo kB. 593 
Bpruvcsieno 9kB. 606 
HatizeHo %: N 13,60; 13,70 
CogHg209Ng. Baruncuieno %: N 13,86 
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Tanwua-nehuna-raiugua-rauwua-nefuuarauuun. |r xK63- 
*kcallelitHa Obl pacrBopeH B cMecu 43 50 MJ MeTuoBoro cnupta, 0,15 mu 
j@AAHOH yKCYCHOM KuCJOTHI H 0,25 MI BOI, K pacTBOpy LoOaBIAOCch HeOoOsb- 
HOC KOJIHYECTBO Naaluesow uepHu (~0,1 r) uw B cMecb pH BCTpPAXnBaHHH 
{ponyckaJicA Bomopog B TeyeHne 12 vac. IIpu 3ToM MocreneHHoO BHINAaAaJ B OCaOK 
{Opasyloulwlica MInLWI- ei Wus-PrMu-Puia-ebin-rinian. Tocne oxonya- 
jax BbieeHud CO, K cycneH3uM 2oOaBrsaoch 50 mu ropsuelt Bomb, Mosy- 
JeHHBIM pacTBop OTdubTpOBbIBaJICA OT KaTaMM3aTOpPa HM yIapuBaJICA B BakyyMe. 
NeraToK OOpaOaTbIBascA Oe3BOLHbIM STHJIOBLIM CIHPTOM, alleTOHOM, TOJYOJIOM 
NeTpOMeHHbIM spupom. [lonyueno 0,7 r (89,7%) ranina-leinua-ranwudl- 
IMUM-ehWn-riniuna. Texcanentuy mepeocaxkaica u3 HeOobuloro KOUH- 
e€CTBa BOJbI alleroHom. T. mu. 210° (c pasnoxeHuem). BemectBo xpomatorpa- 
puuecku OfHOponHo. Ry=0,67 (6yTaHon : Bowa: yKkcycHad KucoTa = 4:5: 1). 


Haligzeno %: C 47,42; 47,25; H 8,17: 8,16; N 16,32 
C2yH3g07Ne-2H20. Bpruucsieno %: C 47,20 laberitoyt( ™ N 16,53 


IukWoraumua-nehi#tuna-ranwua-ranudua-netiun a- 
'aumuu. A. 500 mr rexcanentuga pactBopsstuch Mpu HarpeBaHuu xu Mepe- 
emimBaHuu B OOO Mia MeTumoBoro cnupta. PactBop oxmaxiaica to ~ 20° 
i K HeMy UpnOaBanocb 1,75 ma aToKcnateTusena (1°). PeaktMoHHad cMecb 
I 


pblJla OCTABJICHa Ha HeeJO pH KOMHATHOM Temmepatype, 3aTem 3 4aca Harpe- 
hallacb Tipu nepeMemmBaHuu fo 40—45°. CnupropoH pacTtBop ynapuBasca 
} BAKYYMe JO HeOoMbWOrO CObeMa. SaTeM K Hemy OblIo NoGaBeHo 15 Ma BOB. 
3pINaBLUM pH CTOAHUM OenbIM KpucTalMuecKkuH ocaloK Obl OTMeENeH Mu Mepe- 
<PHCTaJJIH30BaH H3 TopxAueH Bob. [lonyyeno 52 mr BeulecTBa, KOTOpoe pa3via- 
‘aeTCA TIpH HarpeBaHun Bille 320°, He pacrBopsetca B 2N pactBopax HCl 
a NaOH, a Takxe B OOJbIIMHCTBe OpraHHueckux pacTBOpHTeleH; HHHTMApHH- 
Nad peakWuA oTpullaTebHa. M3yyenne cBolcTB NOJyYeHHOrO BelleCTBa MeTO- 
Jamu xpoMatorpaduu u aeKTpocdope3sa Ha OyMare NOKa3aJl0, YTO OHO 3JIeKT- 
DouelitpaibHO uM XpoMaTorpaduyeckuH ofHOpomHo. R; = 0,89, B cucTeme 
| N 6yrauos : Bowa : yKcycHas kucsioTa = 4: 5: 1. []possmenue xpomatorpam- 
Mbl H 3IEKTpocoperpaMMb! MpoOBOMOCb OCH3HAMHOM MO HECKOJIbKO H3MeCHeCHHOH 
4aMu MeTosuKe Petnyena nu Xonne (1%). Berxod WHKIOrIMUAI-enWM-PinWM- 
TAIMUn-eHun-rinwuna cocrapust 11,2%. 
Hatneno %: C 50,53; 50,56; H 7,87; 7,85; N 17,56; 17,61 

CapHgs0gNg-H2O. BaruncneHo %: C 50,84; Beye, N 17,79 


it 


Onpehenenune MomeKkyaAaApHoro Beca. Monexyaapupiit 
sec WuKoNenTHLa Obl ompesemweH MeTOXOM us0TepMuyecKOH meperouKu (°). 


| Hatizeno: M = 442 
CopHg4OgNo6-H2O Baruucmeno: M = 472 


YUactruunn i rugpoanus (8). 5 Mr unksonentuya KHMATHIUCb B TE~ 
yeHue 20 munyT c 0,5 ma 1/15 N LiOH. Mccneqopanue rugponusata MeToyom 
anekTpotbope3sa Ha OyMare NoKa3alo, TO B rupouusaTe MpucyTCTByeT lipeumy- 
ULECTBCHHO UCXOJHbIM rekcamenTuy, HM He3HadHTeIbHaA MIpuMecb Oolee KOPOTKHX 
nentuios. Ilpu yBeiuueHuu BpeMeHH ruApouusa JO OHOrO 4aca B ruspomusate: 
YBCIMYMBAOCb KOUMYeCTBO Ooee KOPOTKHX MeMTHAOB, a TakxKe Pinna u 
meninHa. 

B. Lnkansalua Pu vw- eH w-T WW n-Pinn- Jen n-Tinidna B Mpn- 
CyTCTBUH AuUNKoreKcukapOoquuMufa. 500 mr rekcanentuga pacTBopsxHcb 
B cmecu “3 100 ma Bop! uw 400 Ma MeTusoBoro cnupta. K oxsaxKeHHOMy JO 
—3° pacrsopy mpuOaBiauch 2 Fr AuUNKOreKcuKapOokuuMuya, H PeakIHOH- 
Had CMecb Oblvla ocTaBuleHa Ha 3 CyTOK Mpu —3° u elle Ha 3 cyToK mpu ~20°. 
SaTeM MeTaHO ylapuBasicaA B BaKyyMe, H3ObITOK JMUMKIOreKCH/1KapOodMuMu- 
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a Mpeppaulaica B AMILMKOreKCHMOUeBHHY MPH yoOapieHuu 5 Mi JIeqAHO 
ykcyCcHoni KHCJIOTbI, JHILMKIOTeKCHJIMOUeCBHHA OTPHIbTPOBbIBaaCh HW KHCJIbI 
BOMHbIM pacTBOp yilapuBasica No ~20 ma. IIpu crosuuu pactTBopa Bbillas Oebl 
KPHCTaJIMYeCKHH OCaOK, KOTOPbI Obl OTAeeH WH MepeKPUCTAaJIM30BaH 
ropaueH Boybt. Ilo cBolcTBaM MOJIyYeHHOe BEILECTBO OKa3aJIOCb WCHTH4 HIE 
© UnkKmoreKcanentufoM, omucanHbim Blue. IIpo6a cmeliaHHoro MlaBseHH! 
menpeccnuu we jaer. Ilonyyeno 190 mr (47%) WuKJOrIMin-enu-TiniK 
PIMUMI- JCM MI-r wna. 


Mockoscku rocyapcTBeHHbIii yHHBepCHTeT TlocrymuJio 
um. M. B. Jlomonocosa 22 XI 1958 
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Hoxaaner Akayemun nwayx CCCP 
1959. Tom 125, Ni 4 


XHMHA 


Axanemuk A. H. HECMEAHOB u M. H. PhIBHHCKAS 
CHHTE3 COJIEM 2,8-MMAPHUJI-1 ,9-QWA3A JEFHAPOXHHOJIN3MHUA 


B HefqaBHo ony61uKOBaHHbIX HaMH paOoTax cooblalocb 06 ucHomb30Ba 
Huu ~=B-XJIOPBHHMIKCTOHOB H MX Mpou3BOAHBIX (aeTanel alluuialerasbye- 
THLOB) TI CHHTe3a 3aMeILeHHEIX Cosel Jeruqpoxunonusunua (1) u l-asane- 
PuApoxunounsunusA (7,3). B Hacrosmel paOore MbI MCCeLOBaIH BO3MOXKHOCTH 
MOJYYeHHA HOBOM apOMaTHYeCKON TerepolukKsIM4ecKOM CHCTeMbI KaTHOHa 1,9- 
AMasaleruApOXHuHOM3sHHHA (MupHMuyo-(1, 2-a)-nupuMuuHHA) B3anMojzelict- 
‘BueM 2-aMHHONMMPHMHAMHOB Cc 8-xJIOPBHHWIKeTOHAaMH. 


N 
a -e: 
b e: 
aqoy 5S {-R 


NN 


+ 


VielictBuTenbHO, pH KOHeHCallun apw-8-xNOpBuHuKeTOHOB c 4-apnu-2- 
‘Boro cnupta oOpasywrTca colin 2,8-nnapna-1,9-nnasaqernqpoxuHOM3HHHA, 


Ars Ar 
Nn HCIO, Oy) 
| + Ar?COCH=CHCI reap | 
ANF : VY 


Ar N NH, - 
s ClO; 


cae Ar'=C,Hs—} Ar=CgH—, 0-BrCgH,—, —BrCgH,—, n-NO,C,H,; 


‘HesaMeuleHHble COJIM, MOHO3aMeILeHHbIe, C JBYMA aJIKHJIbHbIMH 3€MeCTH- 
IreIAMH HIM aJIKHJI- HM aPWJIZAMCLICHHbIe B PasHbIX APaX B HaIWX yCJIOBMAX 
ioKa NOy4HTb He y/lasloce. 

| Wcxonupie 4-apnai-2-amu“HomupHyuHbl OblwIM MOyYeHbI Takxe v3 apn-f- 
XJIOPBHHHIKETOHOB HW ryaHuyuua ro MetoguKe A. II. Cou {MHOBa (a 

- Karnon 1,9-quasaqernipoxuHOmM3HHHA MpescTaBaer coOoH KOHJeHCHpo- 
‘BaHHy!O apoMaTHueckylo CHCTeMy JIByX MHPHMMAMHOBBIX Aep C OHHM 00- 
“MM aMMOHHMHbIM aTOMOM a3oTa. J[oKa3aTe/IbCTBOM TaKOrO CTPOCHHA CiyKUT 
pacnan 2-benus-8-(n-HuTpodpenuut)-1,9-quasaqeruA{poxuHONnsHHHA Tok Aeli- 
crsuem 40% NaOH, B pesysbTaTe uero HaMH Oblia osyyeHa cMecb 4-(peHMJ- 
2-amuno- u 4-(n-HuTpodenu)-2-aMHHOMHPHMHAMHOB, KOTOpbIe ObiIn WeHTH- 
‘puuupoBanbl c 3aBeyompimu oOpasmamn (°). 


CAs N ON CgH;—NO.-1 \ WH \ ats 

! y \ 40% NaOH f 

| ee ei eee | & 2 EN 
NY, V VA 

j + 


Clon Cts CgH,NO,-% 


Tipu ssanmofeicTBuu apwnuJi-B-XJIOPBHHHKETOHOB C 4-apuui-2-aMHHOMHpH. 
MHMJLHHaMH MOXKHO OMKMLaTb pu yCIOBHM ABYX Pa3HbIX apOMaTHUeCKHX PawHKa. 
mop oOpa3oBaHuA Yerbipex couei 1,9-qua3saqeru{poxuHOH3HHHA: 


NH, COR? 


N ON RN Ne RR NU Neo RoR NTN 
Y oN/~ YA v \ J Y \ a Y \ 
+ CH Re | Ha | aM | HAW oral 
‘ I V\4 WY VG VAG 
HC) 
RR’ R' R? @) ClOF R R @) 


C10; C10; Clo; 


() 
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Ham yaBanocb BbIJeIHTb BCera OMHY COvIb 1,9-nMasalerujpox HHO M3 HAUS 
(A). Jina noKagaTenbcrBa NosoxKeHuA 3aMeCcTUTeNeH ObWI us0paH En | 
nytb. Ilog nelicrsuem HClO4 4-cpenw-2-amMMHonMpuMHMH C n-HUTpodenu- B- 
XJIOPBHHHJIKETOHOM, C OMHOM CTOPOHEI, u 4-(n-HuTporpenuu)-2-aMMHOnd puMHIHE 
C denn-8-xJIOPBHHHJIKETOHOM, C Apyrov, MatwoT OAHY MW TY KE COUJlb (eHuul: 
(n-nurpocbennu)-1,9-MasalerHAPOXHHOJHSHHHA, UTO MOATBeprxKMaeTcA COBMA 
J\eHHeM T. pagui. HW M.-K-CIeKTPOB MOsyYeHHEIX OOpasioB. CbeMKa H.-K.-CMeKT: 
POB MpoBo_uach Ha WByXJyYeBOM UHpakpaCHOM CI€KTPOMeTPe B ONTHYCCKOk 
na6opatopuu Mucrutyta. OOpaOorka CMeKTPOB (BbIMHTAHHE MOMVIOMLCHUA Base: 
JIMHOBOTO MaC/la M MpuBeweHue K PaBHOMepHOH Wkavle) MpousBeleHa HaMHi 
CnenopatenbHo (As)u (As) ormagaiorT, Tak KaK MOJy4aJivCb ObI pasHble COM 


Ee q C,H,NO N JNh, COCK, 
N NH, oe NO, os KN HC, yj - pty 2 M4 2 
| ce WO} — | uaa I _— | u + , 
N. Wi 
y, MGs V\4 WnF CHCI 
; HsC. C,H,NO. C,H,NO, | 


ClO; 


Tlanee, HeoO6xoluMo 6pi0 cleaTb BbIOop Mexkyly (A1) u (Az). Daa ynpoule; 
HHA BbIOpaH cmyual c Rt = R? = CeHs. Oxasanocb, TO Cob NOW WeHCTBHEN 
5% NaOH nperepnesaer pacxppirne Wuksia. IIpu 970m us (A1) Moxer ObITb Tosy- 
yeHo coequHeHne (Bi), a u3 (A) TombKo (Be). JlevcTBuTembHO, NO aHaJNsy 
BeILECTBO HMEJIO COCTaB, COOTBETCTBYIONLMH Hu3s0omMepam (B1) u (Bz). 


N N. N=CHCH,COCGH, N. YN=CCH,CHO ACel Ne UN H, 
‘) s%-NaoH ye oO Ve [7 5% NaOH oe. 
| N 2 N Cols apm SON 
go WV, VY 1\H 
(Gate Gauls 
SY 


N 
Ot 
Vs 


HC, Lo 
ClO; () 


C Apyrod cropoubl, npu KoH,encatuu mpu 140—150° yumernnosili-aneramt 
OeHs0nNalleTaibneruya c 4-cbeHus-2-amMnHOnMpuMUAMHOM jaer BeuecTBo . (C} 
(r. nut. 111°), okazapmeeca usomepom (B) (rv. nut. 146°). pu eroli konzencanu 
MBICIMMO OOpasoBaHHe Tpex MpokyKToB peak: (Ci = Bi), (C2) vu >(Cs).4 


CH=CHCOGH, 

NH COC,H = : | 

Y 2 6r's NEMO N. ps y NH | 

| A + ye — | \ HAH HAM | 
G = N _ Chi=-CHEOG.H i 
CH(OCH,), G) 7 G) \ ee | 


CgH, C.H; 


oS) 


IIpu yetictauu 70% HClO4 wa (C) cHopa oOpasyercsa nepxmopat (A) (co-| 
BNalaioT T. pa3/l. W H.-K.-cleKTpbl). B TaKkom cjryyae ornayaer cbopmyuia (Cs), 


> NH Ww IN 
HCIO, a Y \—C,H; 
ao | 
(C,) > (A,)=(Ag) 
CoH, H.C, ClO; | 


Tak KaK OHA NOJKHa LaBaTb Ip 3aMbIKaHMM OTBEPrHyTy1o panee (As) = (Aa). | 
BemecrBo crpoenua (Ci) nomKHO RaBaTb 1H60 (As) = (As), an60 (Ax) | 


\ T= CHCH CO Ce, NN NON UG 
Ate wn YSN AYA 
i a | “vnn | 
NN QA VAG 

G,) , oe 
Cie Hs) aG,H, Cg, C1O« 


Glare An (A,)=A,) * 
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(lo ToH axe mpnunHe (As) = (Aa) orOpacbipaetcs; a (Ai), Kak ObiI0 MOKasaHO 
PaHee, JOJKHO MPM PasMbIKaHHU aBaTb BeulecTBo (Bi), usenTuyHoe c (Ci). Ha 
caMoM xKe Jee (B) u (C) usomeppl. Cueqosatembuo, tbopmysa (C1) TaKxKe orna- 
qaeT. Bemectso c cbopmystoi (Cz) yoBnerBopser BCeM  BBIINeN3/0>KeHHDIM 
rpeOopannsaM. IIpu wukatv3atnun (Cz) BosmoxKHO OOpazoBanue conn (Ae). 


CH=CHCOC@H, 


N H C.Hg No ON Ast 
HC105 Ci ~ 
| ean | 
| N ON, 


( ( ‘ (A,) 
CeHs ) C10; 


Takum o6pasoM, COJIMM, NosyyalOlMMCA B pesybTaTe KOHJeHCalun 4- 
apWJI-2-aMHHONMPHMUAMHOB C apHi-B-XJIOPBHHMJIKeETOHaMH, MOXKHO IIpHIHCaTb 
cTpoeHve epxsopatos 2,8-ymapuu-1,9-quasaqeruspoxuHOJM3HHHA. 
 TIpupenennpie joKagaTebcTBa NOOKeHNA B3aMeCTHTeell CipaBeHBEI, 
2CJIM CIpaBeWIMBa MOJYaIMBO IpHHATAA HU, KOHCUHO, UpesBbaHHO BepOATHAaA 
APeMNOCbIIKa, YTO KOHEHCAaMA pasJIMUHbIX apud-B-XOPBMHHAKeTOHOB u 4- 
PHI-2-aMHHONMpHYMHAMHOB Mpoucxo{uT OMHakOBbIM oOOpa3oM. BeurectBo, 
dOpasyrouleecsa pH pasMbIKaHHH BCTyyae R! = R?, yMeer, oveBHHO, CTpoeHue 
Bz), a B MposyKT KoHeHcalun 4-cenns-2-aMuHOnMpuMHMHAa C ZHMeTHJIOBbIM 
aleTaemM OeH30nJalleTralibyerusa — cTpoenue (C2). 

Cueqyer oTMeTuTb, 4YTO NOMbITKa NOAyyaTb comu 2,8-qnapuu-1,9-qnazaye- 
“HAPOXHHOH3HHHA 6B Ocryyae R! = R? v3 apn-$-xXOpBHHMJIKeTOHOB H 
“YaHHJluHa B OJHY CTaMIO B STHX YCJIOBHAX HE YBeHYalaCb yCIeXOM. 


IKCNEPHMCHTAABHAA YACTH 


Cuute3 nepxnopatosB 2,8Anapua-lItuasagerugy 
OxuHHOTuU3HHUA. \K O,O1 Mont 4-apui-2-amMnMHOnNMpHMHu~uHa 
),015 mona apus-B-xO0pBuHusIKeTOHa 
3 1O—15 mua. a6c. MeranHona mpHOaBuie- 
10 7—8 m1 70% HClO. Ha6stogaetcs 
YasorpepaHne. Uepes 30 Muu. Bpllla- 
faeT ocayqox. B cayyae mepxsopata 
)-benn-8 - (n- HuTpodenunu) - 1,9-ua3sa- 
JerHpoxuHONH3sHHuA HEOOXOUMO 
"MeCb KHNATHTb MunyT 15 — 20 cpasy 
joce ciHBaHuA pearentoB.  Ilep- 
<mopasi 2,8-quapus-1,9-qua3sanerudpo- 
XHHOJIM3HHHA TIOXO paCTBOPHMb! Jla- 
Ke B BOE HU CiMpTax. DTo 6GeciBer- 


NoenoueHue 


mc. 1. W.-K. cnekTpbl mopowKoB nepxso- 
atop 2,8-quapua-1 ,9-quasaqeruqpoxuHoH3su- 
HA B Ba3eJIHHOBOM acme. B  o6sacrn 
‘800—3000 cm —! He o6Hapy2KeHO Nonoc Norso- 
genus: a—2,8-qupenna, 6 — 2-cexna-8- 
9-Opomenun), 6 — 2-cbenn-8-(n-Opomde- 
Hu), 2 — 2-cbenun-8-(n-HuTpodenus) 


ee 800 000 1200, 400 = 600 om 


. yp ——— 


(ble HIM OKPalleCHHble B XKeNTHIM WBeT YeLTyHKH; H3MEHAIOTCA pH MHOTO- 
‘paTHoH mepekpuctatusatun. Bee comm mepeKpncTasM30BaHbl 3 OOJIb- 
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woro KolmuectBa aOc. MeTaHoma c oOasKol Kanan HC1Os. T. pasa 
ONpeleeHbI Mp MeqeHHOM HarpeBaHun (cM. Tabs. 1). 


Ta6auna ft) 


Tepxaopatp 2-8-quapua-1 ,9-2ua3a fern] poxHHoJMsHHHA 


Jlanupie aHasusa (%) 
B T. pasu., |Brixoy Cc A N Hal 
oe ne (ec) | (%) 
Haig. BbIYU, | Haliy. BbIY. Hany. BbIY. Haug. BbIY, 
| 

41 | CoHs| CeHs 317—320| 49,4 | 59,83 | 59,46} 3,60 | 3,69 9,55 |. 92x 
2 | CeHs| o-BrCgH, |246—249] 61,0 | 49,46 | 49,32] 2,92 | 2,83 | 9,04 | 9,08 
3 | CeHs|. n-BrCgH, |301—303) 20,0 | 49,07 | 49,32)-2,92 | 2,83 24,59 124, 93 
4 CgH35)-NOzCeH, SIV = Sle AOR OMoo. Aeon es oer OMimonOe 8,23: | 38,2 

Paci a, MeGDX Su OID ANT @ S-ch ew wen-B+ (rem ben BRONCO a 


19tuasaheruapoxnHONH3HHUA NOR ReHCTBUEM KO 
WeHTpupoOBaHHOrO eAKOoro HatTpa. O45 Lr mepxsopa’r, 
2-cbenus-8-(n- HuTpodenuu)- 1 ,9-Wuasaerupox HHOM3MHHA BCTPAXHBAaJOC 
ec 50 ma 40% NaOH u 60 ma Oen30a B TeyeHHe cyTOK. BeH30uIbHBIM ci 
o6pa6otray 5% HCl. Pacrsop otdusbTpoBaH u oOpadoTaH meoyubIo. Baie 
WHHCA XJIOMbeCBUAHbIN OCaqoK NepeKpuCcTalIu30BaH u3 cnupta. [loswyuenupi 
KPHCTaAbI WMpekcTaBlstoT coOol cmecb 2-amuHo-4-cbeHu- u 2-amuHo-(4-7 
HAT pOdbeHH/1)-IMpUMUAMHOB. Cmecb B OeH30e pasqemeHa Ha AlzOs. Homyuer 
HbI€ THPHMHAUHbI He [aloT enpeccun C 3aBeOMbIMH OOpa3siiamu. 2-AmuHO~ 
ceHwinupuMusuH T. nt. 165°. JIut. qanupie (°): T. ma. .165°; 2-amuno-4-( 
HuTpopenws) NupHMuluA T. m1. 175°(nomyseH mo Metogy (‘)). 
Pa3sMbBKaHHNe Nepxmopata 2,8-nrugmeuuas-1,9-2ua3 
MeTHAPOXHHONHSHHHA NOX RekeTBuem 5% eAKOFr 
HatTpa. Cmecb 0,81 r nepxmopata, 100 ma 6ex3sona u 150 ma 5% NaO 
BCTPAXHBAaIaCb Tpoe CYTOK (JO uCYe3sHOBeHHA OCaKa). Ben30uIbHbIii co mp 
MBIT BOWOH, BbIcCyuieH Ha’ NazSOa u ymapex. B ocratKe (Bz) 0,57 r (90,4% 
Teopuu), T. mi. 134° (qo nepekpucTaniusattun), T. mu. 146° (3 ameroua). 


Hatizeno %: C 75,54; 75,53; H 5,03; 5,00 
CigHisONs. Buraucneno %: C 75,73; H 5,18 


? 


Koumencanua 4heuus-2-aMuHONHpPpHMUAUHA C Lume. 
THAOBBM aleTanlemM OeCH30HAaAneTanbAeruga. Cmecs 
3 r 4-penuu-2-amuHonupuMusuHa u 5,43 r quMerHmoBoro alletana 6eH3 
wjialleTabqerHqa Harpepaiacb B ammyse 5 uacop mpu 140—150°. Cogep 
2KaHHE aMIyJIbI THlaTeIbHO oTKaTO. T. mu. 111° (u3 aterona), BEIxoy (C2) 3,8 } 
(73% teop.). CmemanHaa mpo6a c (Bz), T. nm. 95—96°. | 


Haiineno %; C 75,52; 75,57; H 5,03; 5,03 | 
Ci9H}5;ON3. Brruncneno %: C 75,53; He5-18 | 


(C2) mpu jelicrBun 70% xaopHoit KucMOTHI Laer nepxsopatT 2,8-mudennt- 1,9 
AvasaleruApOXHHOMH3HHUA, T. pas. 317—319°. 


VWucruty? 9emeHToopraHHyecKHx coe_qHHeHHit Tloectynuso 
Akayemun HaykK CCCP 21 X 1958 


UMTHPOBAHHASA JIATEPATYPA 


1A. H. H€CMwe a Hop, M. HW. Pp 6uucxKxaa, JAH, 116, WM 1 
2A. H. Hecmeag unos, M. YW. Pu6Ouuckaa, H. K. Beapckuit, Te 
Ne 2, 343 (1957). 3 A.H. Hecm anos, M. YW. Pu6unckaa, TIAH 118, Ne 2 
QU ooo). ae. amie eK Maney: B. A. Muxases, A. Il. CKon unos aBI 
cpu. 75978 (1948), 91299 (1949). 5 E. Benary, Ber., 63B, 2601 (1.30). 
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Joknann Arkanemun HayrK CCCP 
1959. Tom 125, Ni 1 


XHMHA 


Axayemuk AH KasCCP JI. B. COKOJIBCKHM u M. C. EP)KAHOBA 


0 BO3MO)KHOCTH NPOXOJDKUTEJIBHOH PABOTDbI 
NJIATHHO-NAJIJIAQHEBOLO KATAJIM3ATOPA (1:3) 


B paOotrax Moxcrega c corp. (1~*) Oba NoKasaHa BO3MOXKHOCTb MpoJoKu- 
eNbHOH paOoTbl NaTHHOBbIX KaTau3aTOPOB pH YCOBHM yasieCHHA C HX M10- 
BEPXHOCTH MOJeKyJIbI alcopOupoBaHHoro aya. Tak, HallpuMep, eculu OTpaBseHne 
|IPOM3BOAMTCA MpH KOMHATHOM TemlepaType CpaBHHTeIbHO CTOMKHMH TMpon3- 
BOXHBIMH MbBILIbAKa (MMeTHJ-PeHuAapCHHOM), TO IIpH MpOMbIBKe KaTau3a- 


AHA MePBOHAUaJIbHOM AKTHBHOCTH YMeHbIUaeTCA, eCM KaTaIM3aTOP Harpeth 
pie 100°. 
_ I. II. Xomyeuxo ul. JI. Bosuenxo (°) 6biuia noKa3aHa BO3MOXKHOCTb 3JIeEKTPO- 
KXHMHYECKOrO yaJleHHA OTPaBUTeNeH C MOBEPXHOCTH MWaTHHAPOBaHHOH MWaTHu- 
dbl, OTPaBJIEHHOM 3JIEMeCHTapHbIM MblubAKOM. IIpuH anoXHOH NoApHsallun 
PTPaBJICHHOM MOBeEPXHOCTH JOCTHTaeTCA EMKOCTb, OTHUAIOWaAcA OT MepBoHa- 
{aJIbHOH Ha 39%, ofHako C 9NeKTpOa yaercA Mpu 3TOM AecopOupoBaTd JIMILb 
15% mbiubaka. BeposTuo, B JaHHOM Culy4ae MpoHCcXOUT MpOHHKHOBeHHE JVIe- 
MCHTAPHOTO MbIIIbAKa BHYTPb IWwaTHHOBOH pemleTKH. Ha mpoHukKHOBeHHe 3Ha- 
MMTCIbHbIX KOJIMYECTB KHCOPOAa BHYTPb IlaTHHOBOFO 3JIeKTPOa YKasbIBaloT 
. Kanum u P. Bypurreiiu (8). 

Hautumn onbiramn Oba MOKa3aHa BOSMOXKHOCTS MPpOAWMKUTeEMbHOH padorbl 
WaTHHO-Naaqueporo KaTasusatopa (1: 3) mocme coorBeTcTBy1omlel oOpa- 


| WVecnomp3ys jannpie IT. I. Tsepgoscxoro u A. V1. Cremenxo (*), MbI puro- 
fOBHIH OHOpOLHbIi KaTamu3aTOp, B KOTOPoM BecoBoe oTHOIeHHe Pd : Pt 
rocTaBiao 3: 1. 

| [lnarnno-naniaquesbit KaTamu3aTop TOTOBMJICA CueyIOULMM OOpasoM: Ha 
WlaTHHOBYIO 2KeCTb C BUAMMOM MoBepxHocTbio 50 cm” ocaxkasIcA 9JICEKTPOXH- 
MMYECKH MaTHHO-NalaqueBbl CimviaB “U3 pacTBOpa, COCTaBJICHHOrO H3 CMeCH 
home PdCl, u PtCl,, B3aTprx B COOTHOWIeHHH, COOTBETCTBYIOULeEM Pd jPP= 
= 3:1. II]narunopaa xKecTb Tepe ocaxkeHHeM THLaTeJIbHO OUMMLaIacb o0pa- 
HOTKOH B WapcKo BogKe (1 : 5), Harperoit no 70°, c HeOMHOKPAaTHOH MPOMbIBKOH, 
MOApusalnel aHOAHO B TeyeHue | uaca MpH Cue TOKa 0,5 a HM 3aTEM KaTOAHO 
; Teyenne | uaca npn cue ToKa 0,5 a Hu MPOMbIBKOM OuuCTHJLIHPOBaHHOH BOAO. 
IcaxeHue MpoBoAuoce MO NoMyyeHuA OMHOpOAHOrO OapxaTHCTO-YepHOrO 
bealKa lipu mioTHoctu ToKa 1,44 -10-? a/cm?, 7. e. mpu cue ToKa 0,72 a. Ilo- 
TYYeHHBIM TAKUM OOPa3OM IICKTPO-KaTalusaTOp TULaTeIbHO MPOMbIBaJICA Ou- 
(MCTHJIMpOBaHHOH BOLO, NOMApHsOBaJCcA KaTOAHO B TeyeHne | yaca pH CHE 
oka 0,5 a, CHOBa MpOMbIBaJICA HM BbICYWNBaICA Ha BOSAyXe. 

| Bec ocayka ompeyeiaica M0 pasHOCTH Beca dIeKTPOa MO M MOCME OCAaKTE- 
ius. CBolictBa 2eKTposla-KaTau3aTopa u3y4aIHCb KOMOHHMPOBaHNeM 3J1CKTPO- 
Be iicexiix MeTOJOB C H3MepeCHHeM KHHETHKH PpeakILHH. 

B neppot uactu padornl Obiwia MpHMeHeHa yCTaHOBKa C BpalllaloulMuMCA SJICK- 
pono, nocTpoewHad MO THY YyCTaHOBKH, BMepBbie ONuCaHHOM B pa6ote 
\. VW. Wpirnua u A. H. ®pymxuna (°). Ha 9ToH ycraHoBKe Jo u Mocue Mpo- 
104 


| 


BeJCHHA CEPHH OMBITOB CHUMAJIMCb KPHBbIC 3apA2KCHHA, C MOMOLLbIO KOTOPbIj 
onpeleiiach BEIMYHHA HCTHHHOH MOBepXHOCTH SeKTpPOAa, UM M3ydalach KH 
HeTHKa THApHpoBaHUA pu CKOpocTH MepemenmBaHua 270 06/MuH. Bowbuio) 
UYCNO ONbITOB NO THAPHPOBAHHIO Pa3JIMYHbIX HEMPeMebHbIX COeAMHeHHM Mp 


40 60 120 160 200 240 Mun 


Puc. 1. Kpuppie 3aps2KeHua MaaTHHO-nMaimaqnesoro cnmaBa (1:3) B 0,1 N } 
H2SO,4. a — O Hauana cepuu ombitos, 6 — nocne 77 OMbITOB 


H3BOHJIOCb Ha OHOM H TOM XKe KaTaJIv3aTOpe, KOTOPbIN COXpaHAJ CBOIO KaTalif 
THYECKYIO AKTHBHOCTb MOCTOAHHOM B TeCYeCHHE MpOMOMKUTeIbHOrO BPeMeHE 

Ha puc. | mnpeycraBseHbl KPuBbI 
3aPAXKCHHA DICKTPOMa, CHATHIC JO Ha 
Yala OMbITOB Hu ocie 77 OfMbiToR 
Kak BuaHO u3 puc. 1, xapaKTepucTukéd 
QICEKTPOa IpakTHYeCKH HE H3MCHAECTCA 
@MopMa KpMBOH 3apsxKeHuA OvIMKe } 
cpopme xKpuBoH Pd, Hexenn Pt. O10 
BIIOJIH€ 3AKOHOMEPHO, TaK KaK KOH 
YeCTBO IJlaTHHbl B CilaBe HeBeIUKG) 
Oyuako culeqyeT 3aMeTUTb, YTO corn 
3apADKeHHA IlaTHHO-tasalueBor 
CllvlaBa 3aMeTHO OTJIMYaeTCA HM OT KPH: 
BOH 3apsXKCHHA MaJaueBoro Kavala 
3aTopa: wCcuesaeT XapakTepHbI quis 
MaJaqveBoro KaTaslM3aTopa TopH30H 
TaJIbHbIM y4acTOK, Te Mponcxosuus 


041 2 39 4€ &§ 6 7 6m, 4=20-peBpamennaA. ITO roBopuT O TOM 


5V,/2 4TO BbIJeIeHHe PaCTBOPeHHOrO BOLOpO 

Pue. 2. Kunetuueckue KpHBble rH pHpoBa- pe PRE BOR ALT HOMOI CEE Sty aaa 
aie uucnoreneew? pO! ON HaSO,. 6 Soa One Oouee OHOPOLHHIM. 

cmupte. Ton = 25° TlopepxHocTb 91eKTpofa, UMeroLye 

ro Bec ocayika 0,074 r, Bpmuucmennas 

COrlacCHO KPHBOH 3apxAX%KeHHA, COCTaB 

aseT: Snos = 13 513 cm’. pu TujaTetbHoi mpombIBKe seKTpoya OnsucTus 

JIMPOBaHHOH BOJOM, CNMPTOM H MPM MPHMCHeHHH BPeMA OT BPeMeHM aHOLHO! 

NOMAPHSAUHH MaTHHO-Na/akMeBbIH KaTaM3aTOP MPOOMAKUTEMbHOe BDPeM! 

He TepAeT CBOeH KaTaJIMTHYCCKOH aKTHBHOCTH. 
Ha puc. 2 mpescrapnenbl KHHeTHYeCKHe KPHBbIE THApHpoBaHHA WuKAC 
rexcena B 0,1 N H,SO, B 50° cnupre mpu Temnepatype 25°, MOJLYYeHHbIe H 
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OAHOM H TOM xe SuIeKTpoyle Ne 1. Tax kak KaTa/IMTHYeCKAaA AKTHBHOCTb CBexKe- 
OCaKNeCHHOrO KaTaiM3aTOpa BbIINe, YEM AKTMBHOCTb B MOCIEMyIOULHX OMbITAaX, 
MbI II PHBOJMM KHHETHYeCKHe KpuBble onbita Ne 7, a 3aTem onbita Ne 33 (T. e. oMnbl- 
TOB, B MIpOM@xKYyTKe MexXy KOTOPbIMU ObLIM MpoBeseHbi eye 26 onpiTros). Kak 
BUHO W3 PHC. 2, AKTHBHOCTb 9/IEKTPOMa MpakTHYeCKH He H3MeHMIAacb. OxHaKo 
HeOOXOMHMO OTMETHTb, YTO KaTaM3aTOp H3 MWaTHHO-Maaqueporo craBa 
(1 : 3) 6onee ycroituns B Kucsmof cpene, a B UleMOUHO Nocae MpoBexeHUA HeOONb- 
WIOrO 4NCa OMbITOB TepxeT aKTHBHOCTD. 

Ha a1exTpoge Ne 2 Hamu Onluio MpoBeszeno oKosno 100 onpiros B KuCAO Cpexe, 
TIPHYCM AKTHBHOCTb 3JIeKTPOa-KaTalusaTopa OcTaBaslacb mocrosHHOH. Ilocme 
enenyiouux 15 onbiroB, MpOBeAeHHbIX B WeOUHOM Cpese, AKTHBHOCTb pe3KO 
ynasia. 


VucrutyT XMMHUeCKHX HaykK Tocrymuso 
Akayemun HaykK KasCCP 16 X 1958 
UMTHPOBAHHAA JIATEPATYPA 


iE. B. MaxKxcteg, Katanu3. Bonpoctt Teopuu u MeTosbI uccesoBaHua, cTp. 100— 
mo (1955).1 = 2. BeeMeax-tedse 9Got. Bi a lle detChem. “Socy,/-1953, 8 October 13153! 


me. B. Maxted, G. T. Ball, J. Chem. Soc:, 1953, May, 1509:. *E. B.Maxted, 
K. L. Moon, E. Overgage, Discussion of the Faraday Soc., 8, 135, 1950. 
5T. M. XomueHKoO, lr. WO BosweuxKo, Becrno. MY, 5, Ne, 38, 115 (1953). 
*T.Kanuw, P. Bypwteian, JAH, 88, 813 (1953). “Il. HA. Taepgosckuia, 
A. HW. Creueuxko, JAH, 86, Ne 5, 997 (1952). § A. H. Wanrun, A. H. Dpym 
ku H, JIAH, 2, 173 (1934). 
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Jlokxnagn AkayeMun HayK cccP 
1959. Tom 125, Ne 1 


XHMH fF 


= 


Axagemuk A. B. TOMUMEB, B. Ml. AJIAHMS u JI. HW. MOJITABLIEBA 


HHTPOBAHHE H30MEHTAHA B TIPHCYTCTBMU 
YETbIPEXXJIOPHCTOFO YIJIEPOJIA | 


HutTpopanvem tapaHHoBbix yrvieBoOpokoB B MPHCyTCTBHH TaKMX aKTHy 
BaTOpOB, Kak TaJlOWfbl, 3aHHMaJICA PA aBTOPOB. | 
Baxman c corp. (') npoBosusiu napotbasHoe HHTPOBaHUe Npolana B MpHcyTy 
CTBHU FaviOreHHbIX AKTHBATOPOB M MOKa3aiu, YTO NpHOaBseHHe OpoMa K peak 
WHOHHOH cmecu (B Clyyae HATPOBaHNA Mponana a30THOH KUCOTON) sipeKTHBHG 


u-CsHy 


HNO, 


i 


uf zasomempy 


Puc. 1. AnmapaT Jia HHTpOBaHHA H30TMeHTaHa 


WeHCTBYeT Ha KOHBEPCHIO HM BLIXOL HuTpomapaduHos. A. B. Tomunes u B. I. Ana- 
Hua (”) cooOmlaiu 06 AKTHBHOM BJIMAHHM XJIOpa Ha Mpolkecc HUTPOBaHHA MeTaHa. 
B Oonee mo3qHHx padotax Baxman c corp. (*) usy4aiu BAMAHMe XJIOpa Ha CKO- 
pocTb MH BbIXOZbI peakKIluH HHTPOBaHHA B TapoBou pase. 

Ifembio JaHHOw paOoTb! OblwIo uCCeOBaHHe BAMAHHA Ha peakIlMIO HHTPO- 
BaHHA M3ONeHTaHa a30THOM KHCJIOTONH XJlOpa, KOTOPbIM MOxKeT OOPasOBbIBaTbCA 
B 30HE peakIluH B CJly4ae NPHCyTCTBUA TaM YeTHIPeXxMOpucTOrO yrsepona. Xora 
B OMyOJIMKOBaHHOM JIMTepaType HeT yKa3aHuii Ha HUTpOBaHHe NapacbHHOBbIX 
yrIeBOLOpOMOB B MPHCYTCTBUH TaJOMAONPOU3BOAHbIX, MbI MOMaraeM, UTO Ta- 
KHe HCC€AOBaHHA MOryT ObITb HHTepecuHbl. 

TlepponavaibHo Obiia uccleqopana peakWMA HUTPOBaHuA us0NeHTaHa 67% 
az0THOH KUCIOTOH B NapoBol chase MpnH COOTHOWEeHHN H3OMeHTAaH : asOTHas 
KucuioTa 1,5: 1 B KBapueBoM peakTope Auametpom 20 mM, AuHOLi 800 mM, mo- 
MEILCHHOM B SJI€KTpM4ecKylO Teub (puc. 1), B wHTepBane Temnepatyp 175— 
325° — Jia BbIGopa ONTHMaJIbHOM Temnepatypbl peakiun. Tlonyuenupie xuAKHe 
MpOAyKTbl OTMbIBAIMCb NO HeHTPaIbHOH peakiuu, CYWIMIHCb Mu pasroHsANCcb Ha 
Tpa dpakunu: I (no 30°) — nenpopearuposaBumii wsonentan, II (30— 
95°) — npoxyKTs! oKucenna u III (> 95°). 
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@MpakwusA, Kunsuaa BbMe 95°, momBepranacb B JabHeLtimem pa3eeHuto: 
(Ol BakyyMoM 50 MM Ha pexTnduKkaltHoHHo KononKe. Jia BbIeneHHDIX 
pakIlMH ONpPeFeNANN NOKAasaTeM MpeOMICHHA, YCIbHbIli Bec, MomeKymap- 
DI BEC, Kade@CTBEHHY!O peaki{vio Ha rpynmy NOs, asor no Jtoma. Pe3ysibTateh 


Haiv3a MoKa3aJiu, YTO MOMyYeHHaA CMeCb HUTPO- 
tapaduHoB 


COJCPKUT SHAUHTEJIbHOe  KOMMYCCTBO 
MTPOMCTaHa, HUTPOSTaHa, HUTPOMpoMaHos, HUTpO- 
yTaHOB 4H HUTPONeHTaHOB, TviaBHbIM oO6pa30M 


TOPHUHBIX HW TpeTHUHbIX. PesyJbTaTbl uccmeqoBa- 
MA peakWHH HUTPOBaHHA W3OMeHTaHa MpesCTaBsJeHbl 
a puc. 2u 3. Kak BuHo u3 puc. 2, MaKcuMaJb- 
BIH BLIXOL (pakUun HUTpOMapadbuHoB HaGmOMaerca 
pu Temnepatype 300°u coctapasaer 48,5% Ha mpo- 
€arupoBaBiund usonentan. IIpu 3sToM BHXO Ppak- 
wu 30—45° cocrapanet 21%. Tpu paccmorpexnu 
mc. 3 BUAHO, 4YTO B uCCeyeMoM HHTepBase Temme- 
Typ 175—325° Bprxoybl cbpakunii HuTpomeraua, 


% 
50 


S 


8 


Geix00 Ha npopeaeupobcbuud 
d= Cs H 42 


175 275 300 325 C: 


Puc. 2. Kpuppre 3aBucu- 
MOCTH BBbIXOJa (dpakuuu 
Bble 95° (HuTpomapadu- 
Hb!) (1) H cpakunu 30— 


205 


95° 


MTpompomaHoB UM HUTpOOyTaHOB yMeHbIIAaIOTCA, (Hit ec UNS § 1ST 


OHA yepes He pe3KO BbIPaxKeHHbIi MaKCUMyM 

pu 300°. Onrumatbubii BbIxoq HuTporeHtaHos 17% (Ha mpopearupoBaB- 
MM w30MeHTaH) HaOlOfaeTcA mpu Temmepatype 300°. Bnixog nuTpostana c 
OBbILICHHEM Temilepatypbi oT 175 yo 325° nagaerc 3,1 no 0,3%. Ilpu natt- 
JCHHOH B JaHHbIX YCJIOBHAX OMTHMaJIb- 
HOH Temmepatype 300° peaxuua Be- 
ach C jloOaBeHHeM UeTHIPexxJOpH- 
cToro yrulepowa, KOJM4eCTBO KOTOpOrO 
BapbupoBaocb or 2 Jo 15% Ha B3A- 
TbId B peakiuio w30nentaH. [lomnyuen- 
HbI€ X%KUAKHE MPOLYKTbI NMoOpPBepraHucb 
oOpaOorKe, pa3seleHuio HM aHaJM3y TaK,. 
KaK 3TO yxKe ObIIO YKa3aHO BBIILE. 

Kak loka3aJiu HCCeqOBaHUA, Mpu- 
cytTcTBue 2% CCla He Bauaer Ha Te4de- 
HHe peakIMH MH BbIXO, HuTponapadu- 
HoB. Bauanue CClacka3piBpaerca B Culy- 
yae ero joOaBKH B KosuYecTBe 10% 
110 OTHOII€HHIO K B3ATOMY H30NeHTaHy. 
Ilpu 9Tom oOulH BHIXO HUTponapadu- 
HOB yBemMuuBaeTcA fo 60% no cpaB- 
sHuIo c 48% B peakiiwu Oe3 CCla. OgHoppemeHHO yBeuIM4MBaeTCA BEIXOL 
ATponapadHHOB C ME€HbIIMM MOJIEKYJIAPHbIM BECOM, UCM HCXOMHbIM yreBoso- 
yy. Bnusuue CCla, oveBuHo, Cka3biBaeTCH Ha yBeJIMYCHHM eCTPyKTUBHOrO- 
acnajyla yrueBoloposa. 


So 


w 


Ha Npopeacupobabuud u-CsH 


—OOIXUO YEKUX Dpakyuu 
S 


= 
275 30 C 


2 
~) 
a 


225 


ic. 3. Kpupple 3aBHCHMOCTH BbIxXOJla (pa- 
MM OTJCbHBIX HUTporapapuHOB OT TeM- 
paTypbl peakuuu. / — HuTpomeTan, 2 — 
(TpostaH, 3 — HuTponponaH, 4 — HUTpoO- 


, 6yTaHbl, 5 — HHTPOMeHTaHbl 


Tloctymuvio 
20 XII 1958 
LUMTHMPOBAHHAS JIATEPATYPA 
1G. B. Bachman, I. V. Hewett, A. G. Milliven, Org. Chem., 17, Ne 7,. 
8 (1952). 2 A. B. Tonunes, B. Tl. Anauna, JIAH, No2 (1949). ®G. B. Bac h- 
an, M. T. Atwood, M. Pollack, Org. Chem., 19, Ne 3, 312 (1954). 


? 


{ 05> 


Jloxnzann Akagemuu nayk CCCP 
1959. Tom 125, N 1 


PH3HIECKAA XHMH 


P. ®. BACHJIbDEB, O. H. KAPIMYXHH u B. A. WIJIATMHTOX 


XEMVMJIFOMHHECHEHUMS B PEAKIMAX TEPMHYUECKOLO PACTIAL? 
(I1pedcmaeaeno axademuxom B. H. Kondpameesvim 29 X 1958) 


B HacTOsALeM COOOMICHHH H3JIOX%KCHbI Pe3YJIbTATbI ONbITOB, B KOTOPbIX OOH 
py2keHa UpesBbuahHo cia6ad JIOMHHECHEHLMA, BOSHHKAIOULaA B Mpollecce pé 
Nala pAya opraHMuecKuxX COeHHEHHH B yIvICBOJOPOAHbIX PaCTBOPHTeIA 

CxeMa yCTaHOBKH, Ha KOTOpOM per 
CTPpupoBaslocb cBeyeHHe, H300parmKena 
puc. 1. B cBeronenpoHullaemoH Kame 
pacnojoxwkeHa CTeKJIAHHAA KIOBeTa, B K 
TOpOH mpoBosuTca peakuna. Kiopeta 3 
KIO4UeHa B CTCKJIAHHYIO TepMOCTaTHpy! 
mlyio pyOauKy, oOorpeBaemy1o BOO 
VH300paxkeHne KIOBeTbI MpoeKTnpyer 
Ha (boToKaTox tboroymHoxuTeIA DOY-1 
TOK KOTOPOrO 3alMHCbIBaeTCH 9JIEKTPOHHE 
nmoTeHunomeTpom SIIIIB-51 c BbicoKoe 
HbIM BXOJOM. UyBCTBHTeIbHOCTh per 
CTPHpylOuleH CHCTeMbI MpH OTHOLIeH! 
Puc. 1. Cxema okcnepumenTaibHow CHrHaia K wymMy 1:1 u nonoce mpom 


Ahearn! PhS Peacoat cKaHHua nopsyka 0,05 rm cocTaBss 
KlopeTa, 2 — HH3a, 3 — tbOTOYMHOXU- 10-12 rat | 
Temb D2DY-19, 4 — cBeronenpouniae- 2-10 De ee 10 (POTOHOB Bea 
Mai Kamepa, 5 —x Tepmoctaty, B—  B OOaCTH MaKCHMaJIbHOM 4yBCTBUTEIbP 
BbIIpsmuTetb BC-16, /7 —norenyno- CTH doToyMHoxkuTenA (400 Mp). 

metp SMIIB-51 B pa6ote mpopoluica TepMHyeck! 


pacnay YTufponepexuceh TeTpaJuH 
2,7-MMeTHIOKTaHa, H30NponMOeH30Na, mepekucu Oen3onusa, u30a300yTup 
HuTpuia. Pugqponepekucu Terpaduna, u3s0nmponusOensoa u 2,7-.MMeTHIOKTA? 
MPHTOTOBAHCb OKHCJICHHEM COOTBETCTBYIOUINX YIJIeEBOMOpokoB, HM MX pacmi 
MPOBONHJICA HEMOCPeACTBeEHHO B OKCHaTe. Tlepekucb OeH30uia u as0n300yT 
POHHTPH MePpeKPHCTAJVJIM3OBbIBaJIHCb COOTBETCTBCHHO 3 METHJIOBOFO HM STH 
Boro ciupTos. B KavecTBe pacTBOpuTeA BO BCeX peaKILMAX UCTOMb30BaN 
XJIOPOeH3O1, OUHULABLIHHCA CTaHJapTHbIM MeTojom (cm. (3). 

YcOBHA, B KOTOPbIX MPOBOAWIMCh peakilMH, MpuBeyeubl B Taba. 1. 


Ta6auna 14 
eee 


Mutepsas Tem- 
Bemlectso . PacTBoputesb ROuC Hap an et E, 


nepatyp, °C MOJI/JI KKaJl/MOJIb KKaJI/MOJI 


—_——-..— 


Tujponepekucb TeTpamuna 57—97 Oxcuyar AS 26,5+1,5| 24—24,4 

Ilepexucb 6en30nv1a 47—84 X nop6exH301 0,10 341,9+1,0) 27—33(8) 

H130a306 yTupoHUTpH 30—97 Xslop6eH301 0,12 — — 

Tuyponepexucb usonponus- 72—96 Oxcuyar Oral — — 
6eH30N1a 

Tupponepekucb 2,7-qume- 73—84 Oxcugat 0,26 29,3+1,0 — 
THIIOKTaHa 
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Onbirbl MoKa3a/iu, YTO HHTCHCHBHOCTh cBeyeHuA YBEJIM4MBaeTCA C MOBBILLe- 
iMeM TemmMepatypbi (cM. puc. 2). B cmyuae rusponepexuceli 2,7-qumerumoKtTana 
1 TerpalMHa HW NMepekucn OeHsonsa CBeYeHHe ObIO MOCTaTOUHO HHTCHCHBHBIM, 
IToObl MOXHO OblIO CHAT ero TeMMepaTypHyI0 3aBucuMocTD. M3 puc. 3 BuHO, 
(TO WIA BCeX TpeX BeULECTB XOPOLIO BbINOMHAeTCA 3aKOH [~exp (— A/RT). 
HavecHHaA  TeMMepaTypHbIX KoasdpulluentoB A wpuBesenhl B Tadsr. 1. 

IIpu anno tTemnepary- 
.€ HHTCHCHBHOCTh He Me- 
saeTCAH B TeYeHHe MHOTHX 
acOB; OHAKO WIA KarxKO- 
‘O BelllecTBa HMeeTCA Temme- 
JaTypHaA YTpanulla, BbILUe 
<OTOPOH HHTCHCHBHOCTh me 
pecTaeT COXPaHATLCA BO 
speMeHH HM YMeHbIUAaeTCH, 
MIe€lyH SKCIOHCHUMAIbHOMY » 
pakoHy. Hampumep, B culy- | 
sae = a0 300 yTHpPOHUTpusia 
Ta rpauutiacoctapuser 80°. 
_ Hanwune xemusiomuue: | 
MIeHIMH §=©O3HauaeT, TO B 
‘OHE peaKIMHH HMCIOTCA BOS- , 


Be HHBIC moe ee OG; Puc. 2. Usmenenve HHTeHCMBHOCTH cCBeyeHNaA (cpoTOTOKa 
HacTH CMCKTPpalIbHOK 4YB-  oroymuoxuTena) c TemmepaTypoi mpu pacnage rugpo- 
RTBUTCJIbHOCTH (OTOYMHO- nepekucn TeTpaduHa 

KuTena =69©DOY-19 = (850— 

00 mv) coorBerctsy1oT (boToHb! c aHeprueli 80—45 Kkan/Momb. Bos6y2xae- 
aA MOJICKYJIa JlOJI2KHA MOJIYYUTb STO KOJIMYCCTBO SJHEPrHH B OHOM (aI B 
1€CKOJIBKHX — B ciyuae CTYMNeHYaTOrO BO30 y2XKCHHA) IJIEMCHTAPHOM IIpOmecce, 
SJIMHCTBEHHO BOSMOXKHbIMH MpoleccaMv, MPHBOLALIMMH K BO30y2KeHHIO, 
ABJIAIOTCH BO B3ATbIX HAMH XHMHUC- 
CKHX CHCTeMax peaKUMH peKOMOnHa- 
WMH pafuKaJIOB, MOCKOJIbKY BCE HC- 
CJICQMOBaHHbIC HAMH BEMLCCTBa PpaClla- 
MatOTCH Ha PpaWKaJibl, HallpHMep: 


° ° ° ° 
SS BN > 
S & Ys 


64,8° 


Pa 
D 


IN 


Cio He: OOH > Cio Hoy O+ OH 
(CHs)2 C (CN) N = N (CN) C (CHa)2 > 
+2. (CHs)2C (CN) + Ne 


wor. We 
> PekoMOnHallMa pauKaJIOB UufleT 

47 £8 gg go CObINHO C BbileeHveM SHeEpruu m10- 
MY, => PAKa HECKOJIbKUX JIeCATKOB KHJIOKa- 


oe ae encnendenmen JOpH Ha MOsIb. Ita 9HeprHA MOKeT 
uc. 3. Temnepaty - : 

suBHOCTH cBeyeHua. / —ruaponepekuch2,7- NePpeHTH B SHEpruto Bo3Oy KeHMA 

|MMeTHIOKTaHa; 2 — rujpomepekucb TeTpau- MOJICKYJIbI, oOpa30BaBleHca TipH 

Ha; 3 — mepeKkucbh 6ensona peKOMOnHAallMH pauKaJosB, WHO0 noli- 

TH Ha Bo3OyxXeHHe TpeTbeH uacTH- 


Jbl, JH60 paccexATbCA B TeNVJO. 
8B crauvouapybix ycJIOBHAX CKOpOCTb OOpa30BaHHA Pa\MKaJIOB paBHa CKO- 
docTH HX rHu6enn (pekoMOnHaLlHy): 


Wo6p = Wpexon6 + 


CkopocTb o6pa30BaHHa pajuKaJIOB MpOMOpiMoHasbHa CKOpocTH paciaya 
icXOJHOrO BelleCcTBAa 


Wo6p oi Wpacn: 
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C mpyroli cTOpoHbl, CKopocTb COpasoBaHvA BOSOy2KeCHHbIX YaCTHIL HM HX YHC 
TIPOMOPIUHOHaJbHbI CKOpOCTH peKOMOMHaLLMH 


N 5036 a Wpexom6- 


[lostomy MHTCHCUBHOCTb XCMHJIIOMMHeCILCHIMH, MpOMOpWHOHaJIbHaA UHCJY BOS 
Oy 2K J[CHHBIX yaCTHI, OKa3bIBaeTCA MPOMOPIMOHaJIbBHOU CKOpOCcTH paciiafla UCxoOzU 
HOrO BeleCcTBa: 


I~ N 3036 —~ Wpacn- 


M3BecTHo, 4TO KHHeETHKa pacnala U3y4aBLUHXCA HaMM BellleCTB YOBJICTBC 

PHTeJbHO ONMCHIBAeTCH ypaBHeHHeM NepBoro mopsyKa (*): 
dC ia 

Wpacn = “i. =k = kCye fet | 

rae Cy u C—wHavaibHad MH TeKyIad KOHIeHTpalluM BellecTBa; k — KOHCTAHT| 

CKopocTH, HMerIoulad BHI 

Peoeck | 


(a — TIpe{2KCHOHeHIMaJIbHBIM ~MHOKUTeb; E — sHeprud aKTHBAlMn leet 
TakuM O6pa30M, J\JIt WHTCHCHBHOCTH NOwyyaeTca culeLyrouland 3aBHCHMOCT 
OT BpeMeHH HM TemMepaTypEl: | 


| 


I ~ e—EIRT e—kt, | 


ITa 3aBHCHMOCTb XOPOIUO BBITOJIHAeCTCH B OOJIbILMHCTBe HCCJIEROBaHHbIX HaM 
peak. | 

[locTtosHcTBO HWHTCHCHBHOCTH BO BpeMeHH B CJlyy¥ae YMepeHHbIX TemMlepaTy, 
o6ecneunBaeTCA MaJOM BeJIMYMHOH KOHCTaHTbI CkopocTH k (Hampumep, J. 
rujponepekucH TeTpamvHa mpu 97° k=8,8-10-* cex—), B TO BpeMa kal 
TIpU MOBbILeHHOM TeMMepaType HHTeHCHBHOCTb JOJIxKHA MalaTb MO 3aKOH" 
ee 

TemnepaTypHad 3aBHCHMOCTb HHTCHCHBHOCTH JlOJI2KHa ONpedesATbesd (bakTOpO? 
e-FIRT J\eHCTBUTeJIbHO, TOJIyYeHHbIe HaMH TeMMepaTyPHble KOSPPHUMeHTHI / 
(cm. TaO. 1) CoBnayaloT C SHEPrHAMM akTUMBallMH pactiaya COOTBeTCTBYIOILY: 
BellecTB. TakviM oOpa30M, oOmlad CxeMa SABJICHHA, MpHBeJeHHaA BbILlIe, OOb 
ACHAeCT HAlllM SKCMe€PHMeHTaJIbHble JaHHble. 

B OosbuiMHCTBe paOoT, MOCBAILeHHbIX X€MHJIOMHHECICHIMH B pacTBopa> 
UCCEAOBAJIUCb CHCTEMBI, B KOTOPbIe BMECTe C peareHTaMH CMelMaIbHO LoOaBus 
JIOCb KAKO €-JIMOO BeLLECTBO, CNOCOOHOe erKO BOSOyKMAaTbCA 3a CUeT XUMH 
CKOH 9HeEpl uu peakllun (HalipuMep, s10oMuHo). UnrencuBHocTb cBeueHuA, Ka 
MpaBuio, H3MeHANaCb CuMOaTHO CKOpCCTH peakUMH, OMHaKO OHO XapakTep! 
30BaJIO B OCHOBHOM JOOaBJIAeMOe BELECTBO, a He CBOMCTBa pearupyrouled ci 
CTeMBI. 

C nallleH TOUKH 3peHHA, AIA USyYCHHA MeXaHu3Ma XHMHYECKOFO MpeBpallk 
HHA 3HAYHTeIbHO OOJbIIMH MHTepec NpescTaBAeT XCMMJIIOMHHECILEHILMA CaMoO 
ucclelyeMonH cucTembl. K coxkasleHHi0, B 9TOH OOACTH IPpHMeCHHTeEbHO K peal 
WHAM B PacTBOpax CfeaHo elle OYeHb Malo. OHakO MMerOLMeCA yxe celtye 
JaHHbl€ yKa3bIBalOT Ha TO, YTO CBEYEHHE MOXKET HaOJIOMATbCA B CAMbIX OObIMHDI 
peakWuAX, B KOTOPbIX yUaCTBYIOT CpaBHHTeMbHO MpOcTbIe MOJIeKYAbI, IPH Ht 
BbICOKHX TeMIepaTypax. X€MHJIIOMHHECICHIMA B TaKMX MPOCTbIX CHCTeMaX AE 
AAETCA, MO-BUAHMOMY, WWHPOKO pactipocTpaHeHHbIM ABJICHHEM, XapaKTePHBIM AI 
peakWHH pa3JIMYHbIX KaCcoB. 

Tak, CBeveHHe B BHMMOl OOacTH HaONIOLanoch B peakUNN Tpuupsipa (( 
MB Mpolleccax OKHCJICHHA PAA Opranuyeckux BeulecTB (°). CBevenne B ysIbTpé 
(puoneroBor oOs1actTu (200—240 mr) Ha6toxamocb Omo6epom c corp. (*) B Taku 
peakUHAX, KaK HEHTPaN3alMA CHJbHbIX KUCJOT CHJIbHbIMH WelouaMu, Pulp 
TauuA W Meruspatallus XMHUHCYJbdata, a TaKKE B PANLe OKNCMUTEMbHO-BOCCTE 
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OBHTCIbHBIX PpeakMHH: pu aBTOOKHCeHuM Oucyb~uTa, OKUCeHHU OpraHu- 
€CKHX BeLeCTB Me€pMaHlaHaTOM, XPOMOBOH KHCJIOTOH H OpOMOM, aHOJHOM OKHC- 
enun Al, Mg, Ta, Si u ap. Tensorst mo6oro u3 nepeynceHHbIX MpoLeccos Cco- 
TaBJIAIOT HECKOJIbKO ACCATKOB KHJIOKAaIOPHi Ha MOWIb. [lostomy mosBuenue CcBe- 
eHHA B OONacTH 200—240 my: (sHeprun 140—120 xxan mou) Omio6ep o6bsic- 
MCT CTYMCHYATbIM Me€XAHH3MOM BoO3s0yxXeHuA. B corsacuuH ¢ Tako TOUKOL 
PCHHA OKa3bIBaeTCA MW MaJIbIM BLIXOA CBeYeHuA — NopanKa | doroua ua 10!4— 
0*° axtop peakunu. Ilo-ButuMomy, MOxHO OKULaTb, YTO BO BCeX peakINAX, 
PpoBeeHHBIx OtoOepom, cyuecTByeT TakxKe u NepBUUHAd pasluallnsA, He 3apern- 
TpHpOBaHHad UM B Busy TOFO, YTO B TO BPeMA elle He CYIeCTBOBaIO UyB- 
TBUTCIbHBIX MNPHCMHHKOB JWIMHHOBOJIHOBOrO M3JIyYeHus. 

Boe OTMe4dalocb, YTO B HallIMX OMbITaX CMeKTpasbHad OONAaCTb CBeYeHHA 
TBewaer 9HepruamM 45—80 xkxau/Monb. TlosToMy MoxHO NoslaraTb, 4TO MBI 
aOOLalH CBEYeHHe Ne€PBHYHO BOSOyXKMeHHBIX UAaCTHIL; COOTBETCTBEHHO V1 BBI- 
Oj CBeYeCHHA B HaLIMX OMbITax OKa3aca nopayKa | doroua ua 10° axTos peak- 
HM, T. €. 3HA4UHTEJIbHO BbIlle, YEM B OMbITax OpioOepa. 


VMuctutytT xumuyecko du3suku Tloerynuso 
Axkayemun Hayk CCCP 20 IX 1958 


UMTHPOBAHHAA JIMTEPATYPA 


a B.A. Wnanuutrox, HH. M. 9mManyoab, Hse. AHCCCP, OXH, 1957, 783. 
wee eked Opp, Se Ki Maire yc. Jl, KeOoyxoxna, Ho Mooi any os, 
Ven. xum., 26, 417 (1957). ®M.Szwarc, Chem. Rev., 47, 75 (1950). *Wede 
med, Piys. Zs. 7, 805 (1906).. © .M. Trautz- Zs. Phys: .Chem.; 58,1 (1905). 
R. Audubert, Trans. Farad. Soc., 35, 197 (1939). 
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Jloxnxanm Arkagemuun nayr CCCP 
1959. Tom 125, Ne 4 


PHBHYECKAA XHMH fF 


tO. H. MEHHCOB u A. K. TPOWIMH 


NY JIBCHPYFOUWJAA HW CHMHOBAH JETOHAWHA 
FA3OBbIX CMECEM B TPYBAX 


(ITpedcmaeaeno axademuxom fl. B. 3eavdoeuuem 26 XI 1958) 


CkyHOCTb Hallux CBeeHHH 00 HCTHHHOM CTpyKType WeTOHaMOHHOH BOJIHE 
BCe elle MpenATCTByeT MOCTpOeHHIO BIMOMHE 3aKOHYeHHOM Teopuu AeTOHAalnH) 
Vmerouneca Teopun WIM runoreruueckuH TWpednoularaior HaM4He KOMIIeKC4 
MocKoro yapHoro (:ppouta u *poHTa XuMMYeCKOH peakiMu 3a HUM (') WIM 2%xKe! 
o6oca6IMBad OJHO- H MHOFOrosOByIO CNHHOBY!IO JeTOHAHIO, Or paHHuMBaloTcs| 
paccMoTpeHueM u3J1oMoB (ppouTa BomHe! (7,3), wH60 KomeOaHH Ta3a 3a 3TH 
cbpoutom (7,°). 

Ilenb JaHHOH paOoTbl 9KCNEPHMeHTAJIbHO H3YYHTb CTPyKTypy Ta3soBol Aero 
HalMOHHOH BOJIHbI B TpyGax. MccmeqopaHue BelOcb MeTOLOM (cboTopa3BepTKH 
mpolecca MO BpeMeHH UH «CJIEOBLIM» MeTOJOM, MOOOHbIM MpHuMeHABLUeMyc 
Maxom JIA perucTpallun CTOJIKHOBeHHH yapHbIxX BOJIH (°). 

CaeqopoH MeToy u3yYeHHA JeTOHAaMMOHHOrO Mpolecca 3akJOUaeTCA B TOM 
4TO (PHKCHPYyeTCA «CIEL», OCTABJIAeCMbIM Ha BHYTPCHHEM MOBEPXHOCTH COX PaHHe 
weHcA MeTOHaNMOHHOH TpyObl HeOAHOPOLHOCTAMH JMHAMHMYeCKOrO aBJIeHH 
B TlepeqHem dpoute. Jia 9TOrO cCTeKIAHHAA JeTOHalHOHHaA TpyOa u3HYyTP 
MOKPbIBaeTCA TOHKHM CJIO€M CaxKH, Malad HHEPIMOHHOCTb YaCTHI, KOTOPOH Me 
3BOIAeT (PHKCHPOBATb BeCbMa ObICTPbIe H3MCHCHHA JWHAMHYECKOTO aBJeHHA 
Bowbwiad ONTHYeCKaA MVIOTHOCTh STHX YAaCTHIL MosBosAeT HOO coTorpadpupe 
BaTb NOJYYeCHHbIN Cleq C YBEIMYeCHHeM IPH MOMOLIM Mpoelupyroulero ycTpor: 
cTBa Ha (oTOOyMary, Ha KOTOpOH MosyuaeTcA HeraTHBHOe H300paxkeHne CEMO- 
Boro oTHevaTKa, MOO MOABepraTb STOT CJIeA HEMOCPeACTBEHHBIM BH3YAaJIbHBIN 
H3MepeHHAM. 

VispecTHo, uToO CTpykKTypa JeToHallun no Buy cdboTopeructpaluh mMensercs 
OT HOPMaJIbHOH JO CHMHOBOM B 3aBHCHMOCTH OT H3MCHEHHA HavaJIbHOrO aBJIeHHs 
B3PbIBYaTOH Tas0BOH CMeCH IIpH €€ HEH3MCHHOM COCTaBe HW JaHHOM J\MaMeTpE 
TpyOpi (’). mes sTo B BUY, MbI HCCJIELOBaIM JeTOHAILMIO MPH pasJIMUHbIX Ha: 
YaJIbHbIX JaBJICHHAX Py CTEXHOMETPHYECKHX KUCJIOPOAHIX CMeceli BOMOpOra. 
MeTaHa v alleTuieHa. IIpu atmocctbepHoM aBJIeHHM B 3THX CMeCHX OOBIMHO Ha 
OmtofaeTCA HOPMaJbHad eTOHaluA. OHakO OKa3aJOCb, ITO MOBbIMeHHe pas: 
pellarouleH cnocoOHocTH perMcTpupylouleH alnapaTypbl MO3BOAeT BBIABHTI 
Ha (PoTopasBepTKe TaKOH JeTOHAIMOHHOM BOJIHbI XapakTepHble yepTHI cboTope 
PHCTPallH CIHHOBOH WeTOHAlMN: MoMocaTy!o CTpyKTypy MocmecBeyeHuA u BO 
HHCTYIO JIMHMIO PpoHTa. CeOBbIM METOJOM IIpH STOM PeruCTPUpyIoTCA Ha CTeH 
Ke TpyObl poMOOBHAHbIC OTMCYATKH, CBUACTEIbCTBYIOULHE O MYJbCalMOHHbIX 13 
MeCHCHHAX JMHAMHYECKOrO JaBJIeHHA B MepeHeM ponte JeTouallun ipH MHOrO 
TOJIOBOM ClimHe OoubioH UYacToTE! (puc. la). C yMeHbmeHnem HauavIbHOr 
AaBNeHHA HCXOAHOM CMeCH CTpyKTypa CJIEMOBbIX OTMeYaTKOB yKpyNusercs ’ 
(puc. 1 6) u Ha npegene JeToHalnu “U3 poMOOBHAHOH CKauKOM Me€peXOHT B BHHTO 
oOpasHbl cel OAHOrOJoBOro ciuHa (puc. | @). 


* Senblosuyem u Kommaneliem Teoperwuecku ToxKe npeqnonaranoch yserMyeHne uHCH: 
rOOB CiHHa C yMeHbIINCHHeM BpeMeHH XHMMYeCKOH peakI\HH B BOJIHE NPA yLaeHHH OT npezed. 
metonanu ((%), crp. 169). OgHako MM paccMaTpHBaJIMCb 3sI0MBI, He B3aMMOselicTBYIONLA 
pyr ¢ Apyrom. 
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Puc. 1. Caeqospie oTmeyaTKH Tra3s0BOH eTOHAaIHH Ha 4YaCTH BHYTPeHHEli MOBepXHOCTH jeTOHa- 

UHOHHOK Tpy6bl. Cmecb 2He + Os. a — py = 300 mm pr cr.; d= 16 mM; 7,5X. Buguer 

cNebl OT MepHowuyecKHx BCIbIIUeK. 6 — py = 130 MM pr. cr.; d= 11 mm; 1,75X. 6 — 

Po = 50 wm pt. ct.; d= 13 mm; 1,75X. Hampapnenue pacnpoctpaHeHHa feTOHaluM cmeBa 
HallpaBo 


JLAH, T. 125, Ne 1, Mjenucos u Tpouinx 


Auasusupya aHHble ceqoBporo MeTofa u boTopasBepTKH, culemyer cleatE 
IBOL, YTO BHHTOOOpasHble H POMOOBHAHEIC CJeNbI Ha CTeHKaX TpyObl BbIMep- 
[BAIOTCA H3JIOMaMH MepeHero *pouTa BOJIHbI JETOHALHH — KOCbIMH CKauKaMH 
WIOTHCHHA C MPeHMYyLLeCTBEHHOM NOKausallveH B HUX XUMMYeECKON peakun. 
SJIOMbI, XAPAKTEPHSYIOUMECA NOBHILCHHbIMH WaBJIEHHeM H TeMMepaTypoli ra- 
BOHM CMe€CH B HX (7,*), pactipocTpaHAIOTCA NO MoBepxHocTu Mepemuero (ppouta 
TOHAWHH HaBCTpeuy Apyr Apyry, CTaJIKUBaACb, BOSOOHOBIAACh MOCIe CTOIK- 
HOBCHHA, pacxOACcb HW 3aTeM 
BHOBb CTaJIKuBascb. Jluutb pu 
OJHOFOJIOBOM CIHHE H3JIOM COBep- 

@ wiaeT BpalllaTesIbHoe w NocTyna- 
TeJIbHOe JBHWKeHHE. 


16 Kpome Takux M3JI0OMOB mIpH 
MHOrOroJIOBOH CIHHOBOH eTOHa- 
16 . WHU CJIEQOBbIM MeTOJOM  peru- 
&  CTPHPy!lOTCA WHTCHCHBHBIe BO3MYy- 
4 WleHHA — BCMbIKH (CM., Halpu- 
mMep, puce. la), mepwoquueckn u 

2 BeCbMa ObICTPO OXBaTbIBaIOLULHe 
nepeqHuH PpOHT B MpoMexkyTKax 


D 


GO 400 600 800M we 


Oe 


Puc. 2. 3apucumoctn HeKoTopbix mapamet- Puc. 3. Popma nepezHero ¢ pouH- 
POB Je€TOHANHOHHOH BOJIHBI OT HavaIbHOrO Ta Je€TOHALHOHHbIX BOJIH B MOMe- 
WapyeHHa cmecei Jaa d= 16 mM: @— _ HTbI BpemMeHH Ou fe: a@ —cnu- 
CH, -+ 202; 6—2H2+ O2; e—2H2e+ HOBO; 6 —nysbcupyloulel “c 
+ Os (qua BemHUMHBI y); 2 — CoH2 + 2,502. n= 1*; 6@—nyapcnpymeh c 
B kKBafpaT 3aKJIIOUCHBI TOUKH, MNoyyeH- n=2 

HbIe MeTOLOM (boTOpasBepTKH, 6e€3 KBalpa- 

Ta — CJIEOBbIM MeTOOM 


MKLy COCeELHHMH €FO H3JIOMaMH, YTO CBHJETeIbCTBYeT O AHCKPeTHOCTH TaKO- 

JeTOHALMOHHOrO Mmpolwecca — ero KBa3HCTallMOHapHOCTH. 

Ha puce. 2 npuBoATCA 3aBHCHMOCTH HEKOTOPEIX MapaMeTpoB AeTOHalHOHHOH 
HbI OT HavYasbHOrO aBleHnA cmecn. Macmra6 nysbcauni Az — war Bos- 
CTO JIMHuM CpoHTa Ha SoTOpasBepTke, HIM WIMHa AMaronadu pomOoByAHOrO 
ejoBoro OTMeYaTKa BLONb OOpasyloulel TpyObl, uJIM War BUHTOOOpasHOro cule- 

Ip OMHOroOMOBOl cnHHOBOM JeToHauun. Uacrota mympcauni v = D/ Az 
ye D — cxopocrtb JeTonallun); N—4HCNO CTOMKHOBEHHM H310MOB (MyIbcalnii) 

KOHTYpy Ce4YeHHA eTOHAMOHHON TpyObI; a — yrou Mexy oOpasyromen 
yObl H HallpaBJIeHHeM JBYXKeHHA H3JIOMA. 

IloxasaHHbie Ha Tpadbwkax KpHBbIe 3aBHCHMOCTeH MpOBeMeHbI KaK HeMpe- 
IBHbIC, OJ[HaKO He BC€ TOUKM KPHBbIX MMEIOT MECTO B JCHCTBHTEJIbHOCTH — War 


»* CymlecTBoBaHve nogo6Horo Bua BOJHbI WeTOHAIHH TeopeTHyecKH MpeANosarasocb Mau- 
iom (4), HO JAH OMHOPOOBOrO CIHHAa. 
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Az mensetcax cKauKooOpa3Ho pu fn = 1,2... CoorBercTBeHHO J\MCKpeTHBIN 
ABIAIOTCA HW Apyrwve 3aBHCHMOCTH. | 

@opma mepeqHero *pouta (puc. 3) BbIABJIeHa C MOMOLIbIO C1eqOBOrO Mero, 
Mmpu perucTpalluv MM CTOMKHOBCHHA. AeCTOHAIHOHHOM BOJIHbI C 3aBeOMO II 
CKHM yjlapHbim d@poutom. IIpu stom MosyuaoTCa U3BHJIMCTHIC JIMHHM CTOJIKH 
BCHHA, CBUETEIbCTBYIONLMe O TOM, YTO NepeqHuH PpouT eTOHallun He ABIACTE 
miockuM. JlelictBuTeIbHOe HCKPHBeHHe MepeqHero *pouTa eile Ooubule, 4é 
perucTpupyemoe, Tak Kak cylefyeT yueCcTb, 4TO BbICTyMaroulMe UU OTCTAIONL 
yuacTKH Mepefuero (ppouTa BCTpeyaloTcA C MJIOCKHM yapHbIM (POHTOM B pal 
Hoe BpeMa. 

Tlepequnli (pout oOfworomoBolt cmMHOBOM WeTOHalluu (puc. 3a) coxpaHsAere 
HEH3MCHHBIM B CHCTEME KOOPAMHAT, JBMKYULeHCA BMECTe C 9THM (PPOHTOM H M31 
MOM B HEM BpalllaTeIbHO HMOCTYMaTebHO C MOCTOAHHOM CKOPOCTbIO CMMHOBC 
JeTOHaluH. | 

Ilpu muororojopol ciMHOBOH eTOHallMH NepeqHHH dpoxT mepHosuyeck 
H3MCHACTCA B CHCTEME KOOPJHHAT, JBMXKYULCHCA MOCTyNaTeJbHO CO CpelHé 
CKOPOCTbIO paCNpocrpaHeHHA JeTOHAIMOHHOM BOJIHbI — BbIMyKJIOCTH B_ Hé 
CMCHAIOTCA Ha BOrHyTOCcTH Hu HacOopoT (puc. 3 6, 8). | 

Tako KomeOaTeJIbHbIi XapakTep H3MeHeHHA CPOpMbI (pouTa, a TakxKe 
PHOAMYHOCTh CTOMKHOBCHHH H3JIOMOB, PaCIIpOCTpaHAIOUIMXCA MO MOBepXHOC 
mlepeHero (PpOHTa, MH CBA3AHHbIC C STHM MyJbCaluu aBJIeHuA B MeCTAaXx CTON 
HOBCHHH W3JIOMOB jlalOT OCHOBaHHA BBeCTH Nospasyqeswenue ras0Bporo eTOu 
WMOHHOrO Mpowecca B TpyOax HAN YT bCHUpPYWUHH HUH CNHHOBH 
IIpH4YeM K MOCIeqHeEMy THITY MbI OTHOCHM JIHUIb OMHOTOJOBYyIO CNMHOBYIO Jer 
Hallnto. 
ConocTaBuM XapakTepHble IIpH3HaKH 9THX JBYX THMOB eTOHALMOHHBIX BO! 


CnuHOBacA AZeTOHAaLHA ilymbcupyloulaa ReTOHAHA 
I. Dopma nepeyuero (pox- Coxpansetca HeH3MeHHOH; Tlepyoguuecku H3+1eHsAeTCH 
Ta JeTOHalHH B CHcTeMe KOHTYyp (bpoHTa B MpocrpaH- BBIMYKJIOCTH ()poHTa cMeH 
KOOPAMHAT, TBYKylleHcCH CTBe HalloMuHaeT sucT Me- }OTCH Ha BOFHYTOCTH HM Ha 
Cc HHM Ouyca Maio WIMpHHBI por | 
IJ. Xapaxtep BHxKeHUA IlocrynaTembHOoe H  Bpallla- TlocrynatembHoe u KoseGa 
nepequero ppouta TeJIbHOe JBHXKeHHE TeJIbHOe JIBYKeHHE 
III. Uncao ofHoBpemex- 
HbIX CTOJIKHOBCHHH H3- 
JIOMOB (iyJbcalHl) mo 
KOHTYpy MepesHero pou- 
Ta 0 QM ssh 5 
IV. Uncno u3n0mMoB me- 
pequero @pouta 4 2n 


IIpomece mysbcupyioule eroHalun AB/IAeTCH TpeXMePHbIM H MeXaHHs 
ero paciipocrpaHeHua Janek OT MpHMUTHBHOM OHOMepHOH runoresEt Mocr 
Bexkepa (*), cormacHo KOTOpOiH OfHOroNOBbIii CHHH SAKOOBI eCTb Mpoec 
IIP€pbIBHOrO paCIpocTpaHeHHA MeTOHAILMOHHOH BOJIHDI. 

B pes3ysbTaTe w310X%KeHHOH paGorTbl cleLyer cleaTb BHIBO O MepvoRMUHe 
CTH JIOKAaIM3allMH XMMHYCCKOM peaKWHH B OTJeJIbHbIX yUaCTKax (PpoHTa Mere 
HalHOHHOM BOJHbI. Befyulyio polb pH 9TOM HIpaeT u3JIOM MepeHero PpoHt 
BOJHbI. OTOT 3JIEMCHT CTPYKTY pbl BOJHBI WyJbCHpyroulelt WeTOHAalluH Ha Mpeyes 
€€ paclpOCTpaHeHHA BbINeAeTCA B <YHCTOM» BUe H CAMOCTOATEIbHO Cyulec 
Bye€T IIpH CMHHOBOM JeTOHALMOHHOM lportecce *. 

CreqyeT Takxke CUNTATh SKCIEPHMEHTAIbHO YCTaHOBJICHHBIM, UTO CTPyKTYf 
BOJIHbI Pa3OBOH eTOHALHH B TpyOax He ABJIACTCH MPOCTHIM KOMILICKCOM TIJIOCK 
ro yapHoro (ppouta vu (pouta XMMMYECKOM peakILMH — KOMIVJICKCOM, Je@xKallly 
B OCHOBE COBPeMeHHOM THpoluHaMuyecKkol Teopun AeTonalnu (2,°). Komnmer 


* TIpH 9TOM BUHTOBOM cieX u310Ma, B CBOIO OUepeb, HMCET BHYTPH MepHo_MuecKue HEO 


HOpojHocTH (cM. puc. 16), CBUeTeTHCTBYIONIMe O HaMYHH TOHKOM CTPyKTYPbI CMHHOBOM Der 
Halle 
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TOT, Kak Telepb NoKasaHo Ilenkuupim (°), aBiaetca HeycToiunBbIM H, BO3- 
[OXKHO, MOSTOMY HMECCT MECTO JOKaH3alMA XUMMYCCKOH PpeaKIMH B OTIEJIbHbIX 
acTKax (pOHTa JeETOHALLMOHHOM BOJHBI. 

ABTOpbI BbIpaxkKaloT OslarogapHocts ut.-Kopp. AH CCCP mpod. K. V. Llea- 
‘“HHY 3a OOCy2xKeHHe paOoTb! n WeHHbIe 3aMeuaHua. 


VMuctutyT xumMuueckol (usuKu [locrynusio 
Akajlemuu Hayk CCCP 15 XI 1958 


UMTHPOBAHHAA JIATEPATYPA 


1A. B.3enabgoBu4, K Teopum pacnpocrpanenna eTonalluu B ra3006pa3HbIx CH- 
Temax, DKOT®, 10, 542 (1940). *# K. HW. ULeaxuu, Boicrpoe ropenne u cnuHopas JeTo- 
aula ra30B, BoeuHoe u3qaTembcTBo CCCP, 1949. 349.56. 3enapngosnuy, A.C. Kom 
(aHeeu, Teopna getonaunu, M., 1955. *N. Manson, Propagation des detonations 
t des deflagrations dans les melanges gaseux, Paris, 1947. ® J. A. Fay, J.Chem. Phys, 
0, Ne 6 (1952). ® E. Mach, J. Sommer, Sitzungsberichte Akademie Wien, 75, 
I (1877). ‘A. K. Tpownun, K. MU. Uleaxuu, Uss. AH CCCP, OTH, Ne 8, 142 (1957), 
B. Hoct, B3ppipp uw ropenve B ra3ax, WJ], 1952. *® K. HW. WLeakun, )KOTO, 36, 
00 (1959). 
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Jloxaagn AkaweMuM Hayk CcCcCcP 
1959. Tom 125, Ne 1 


Cc. C. KABAJIKHHA 


VCCJIEMOBAHHE KPUCTAJIWJIMYECKOM CTPYKTYPDI | 
HOPMAJIbHbIX TAPA®HHOB H-CooHg. We H-CosH¢c 
liPH BbICOKOM JJABJIEHHM 


} 
(ITpedcmaeaeno axademuxom H. B. Beaosoim 31 X 1958) | 
SKCIepHMeHTaJIbHO yCTAHOBJIeHO (1,2), uTO HOpMaJIbHBIe NapacbHHb! B MCTHHHC 


KPHCTaJIHYeCKOM COCTOAHMU MOryT HMeTb {Ba THMa TOAbAYeeK: POMOMYECK YK 
(R) uw Tpuksamunyio (7). Ipu oOpiuHbix ycnoBuax YeTHbIe NapacHubl OT Ca 


NO H-CogH;4 WMeloT Nogbayueliky 7, 


BbICOKOTO 
MaHTraHHHOBbIM MaHOMeT- 
pom (2) B MyJIbTHIWIHMKaTope (3) 


Puc. 1. Pentrenopckaa kamepa 
mapneHua (1), c 


PHSHYECKAA XHMU$ 


HeueTHble — nofbayeiky R w YeTHbI 
oT A-CygH;, Mo x-C3,H,z4 — nosbauet 
Ky R. | 

Teometpwueckuit aHaJIv3 yIlaKOBOF 
MOJIeKyJ] MlapadbwHa B CJIOH WH ykKIalkKe 
cuiceB paccmotpenptr A.M. Kutaitropop- 
ckuM (°). Hopmaubypie napadHHbl o6via- 
WawoT (pa3s0BbIMH pa3HOBHAHOCTAMH & 
TBepOM cocTosHHMH. Tak, pH Temiepa- 
Typax, OM38KUX K TOUKAaM IVJlaBJIeHHA. 
H-CygH3g H H-CopHy. MMeIOT pomOnue- 
ckylo noypaueuky (4), mpv Cosee Hu 
KMX TeMIlepaTypax — noybsavelixy T-. 

Metoyamu aJiekTpoHorpadbuu ycra- 
HOBJIeHO (°), 4TO B TOHKHX MVJIeHKa> 
H-CygHsg Wo H-CogHyg TakKe MMEIO' 
noypsaueliky R. MoxkHo npeqnosoxKUTS 
UTO CYeCTBYIOT YCJIOBHA, Mp KO 
TOPbIX YeTHbIe Napa*uHbl OT HA-CygHz, # 
BbIIe HW Apyrve MMeIOT Nosbaueliky T 
Iipu Husko TemiepaType Takoro mpe 
BpallleHHA He HaOsoOfaocb (*). 

Hactosmaa pa6OoTa  mnccBaniex 
BbISCHEHHIO BJIMAHVA BbICOKOFO JaBJIeHHs 
Ha‘! CTpyKTypy A-CyoHe, U A-CyoH yg 
Ucceqopanne mpoBosusiccb mpu raypo 
CTaTHYeCKOM HM KBa3HrHpocTaTHyecKol 
W\aBJIGHWAX B PeHTTCHOBCKOM KaMepi 
BbICOKOrO JlaBsieHHa (®,7) (pac. 4); 1 
Hel MpeyCMOTPeHa BO3MOXKHOCTb H3Me 
PATb laBJIEHHe X%KHAKOCTH MaHraHuHO 
BbIM MaHOMeTpoM (8) Cc TOUYHOCTHE 
+100 xT /cm?. 


O6pase, mapatbuna Auamerpom 0,4—0,5 MM momellaiu B KaHam GOepnu 
Jiweporo KOHyca. JlaBienue (ruypoctaTuyeckoe) Ha OOpasem mepejaBasoc 
C MOMOMI[bIO OeHsHHa Yepes MHTHeByIO MpoKatky TomuMHOH 0,3—0,5 mM 
KOTOPad CJIYKUT WIA 3alluTbl OOpasita oT OeHsuHa. 
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Puc. 2. PentrenorpamMpt 4-C3)H¢2. a — npu p = 1200 KI'/em?, 6 — 

npy p=6000 xl /cm?, ¢—npxH p=10000 xI/cem?, e—npu 

p=413500 xI’/cm?. Jlap.ienve rugpocratuyeckoe. CbemKa Ha Mej- 
HOM H3J1y4eHHH 


Puc. 4. Pentrenorpammpt H-Cg)H¢62 WH X-C32H¢6g Mp BbICOKOM KBa3H- 
PHApOcTaTHYeCKOM JaBJIeHHH. ad — H-C3,He2, BepxHaA peHTrenorpam- 
ma npy p= 7000 xI/cm?, HwxKHAa MmpH p=—1 KI /cm* (quamertp 
KacceTb! 80 mm), 6 — A-Cg2Heg mph p—1 KI/cm*, anamerp KacceTbI 
62,6MM, @—A-Cz2H¢e, BepXHAA peHTrenorpamma mpH p = 4500 
KI /cm?, HwKHAA mpH p = 9000 KI /cm?, AHametp KacceTbI 62,6 mm. 
CpemKa Ha MeJHOM H3JIyYeHHH C HHKeJIeBbIM (pHJIbTpoM 


AH, T. 125, Ne 4, Ka6ankuna 


Sete 


4 fT lo ae ai 6 oa ' 
{91S eee 


Ha puc. 2 npuBexenbt pentresorpamMi H-CsoHo2, oyyeHHble mpu pa3- 
MMHBIX THAPOCTaTHYeCKUX NaBJIeHHAX Ha MeJHOM u3sayyeHuu. Kaxyaa napa 
CHTPeHOrpaMM COCTOHT 3 JBYX CHHMKOB: OHH MOJyYeH NO, BbICOKUM JaBue- 
MEM, BTOPOH pH aTMocepHoM. CHHMKH TOM BbICOKHM JaBseHHeM cowep2KaT 
OJbKO JWHHUU (110) nw (200) 
¢ -MOupuKallun (Tak xe TaOuauna 1 
y CHAMKH TpH aTMocdep- Tlapametppi nogbaueex A-Hg.H6e nH H-CapHee 
OM aBJieHun), UTO T03BO- IIpH BbICOKHX AaB NeHHAX 
eT OpeteuTb a u Ob, co- 
TBETCTBYIOMINE JaHHOMy p/p. 


Ipu pacuere ncnob30BaH ie ae F 3 , 
PPeKTHBHI Panuyc Kame- = «rjew?|*% A] & A | 9% Al) rie | Be eer Ae 
bl, ONPeeACMbIN JIA KaxK- 
OH peHTTeHOrpaMMbI 10 
HAMKY, MOJyYeHHOMy pH H-CooHep H-CooHea 
TMOCepHOM aBsenun. 4 7,44 | 4,95 ( 36,83 |] 8700 { 7,08 | 4,75 | 33,63 
B ta6m. 1 npnpeqenni 1250 | 7,36 | 4,89 | 35,99 || 9¢00 | 7307 | 4°75 | 33°55 
b 3000 | 7,29 | 4386 | 35,43 |] 10500 | 7/00 | 4’74 | 32/97 
HayeHHaA a, bu ab aaa 4300 | 7.21 | 4.4 | 34,68 || 18500 | 6,93 | 4.64 | 32,49 
CzoHe. wu A-CyoHy, mp 5:00 | 7346 | 4:77 | 34245 
a3HbIX Pp. 5900 | 7,14 | 4577 | 34/06 H-CosHe 
C 60.0 | 7:41 | 4:78 | 33/98 
paBHeHHe NMoKa3biBaer, 6400 | 7.44 | 4,78 | 83,99 |] 4900 ) 7,45 | 4,79 | 24,25 
74 i ;06 || 5700 | 7313 -| 4:78 | 34/08 
TO 3HaveHHe ab, CooTBeT- 7300 | 7/08 | 4375 | 33/63 || 8700 | 7:40 | 4,75 Ee 
PBYIOULee a0coJOTHOMYy Hy- 6200 ! 7,14 } 4,77 34,06 |} 13600 6,95 4,64 | 32,28 
IO, MOXKHO NOJYUHTb INyTeM Tas, X-CoHe upH T=77° K: a=7,A9A, 6=4,91A, ab= 


KATUA BeMLECTBAa MPH KOM- fou er et fe akcTpanosmuny); a= 7,20A, 


aTHOH TemMepatType MaBvie- 
vem 3000—4000 xI/cm?. 

CormacHo puc. 4 Aaa H-CyoHg. MapaMerp Cc pu BbICOKMX aBJICHHAX He 
eHsaetTca (c TOUHOCTbIO +0,03 A), H, CIeLOBaTeIbHO, CYKMMACMOCTb B HallpaB- 
euny Ileln MOJeKYJIbI HAYTOXHA MO CpaBHeHHIO CO C?XKHMACMOCTbIO B TeprieH- 
TMKYJIAPHbIX K HeH HalpaBuie- 
HuAX. PesyibTaT coBnayaer c 
anupimu Mionmepa (1°) ana 
H-CogHyg H N-CooH,,, uccmeqo- 
BaBIUeroO HX CKHMAeMOCTb JO 
napaenui 1500 KI/cm?, a Tak- 
Ke C pe3yJIbTaTaMu UCCJeLOBa- 
HHA TEPMHYeECKOrO PaciluupeHHA 
HOPMaJIbHbIX MapacpHHoB (12). 

Tlonyyennble aHHble T03B0- 
JIMIOT C JOCTATOUHBIM Mpu6wu- 
XKeHHEM TIPHHATb JIA OOne- 
Ma sueHKM MapacbwHa BbIparKe- 
Hue V =const-ab(B dyHkuHH 


ge 5000 10000 15000 Kien?  aBJeHys). 
2 Ha puc. 3 ws00paxena 


F : 3aBHCHMOCTb V Jia H-Cg9H 
uc. 3. 3aBucHMOCTb CObeMa 3seMeHTapHOH sueliK (p) 4 Ast 62 
CopHe2 OT aBsenwa. Opanamu oOBeqeHbI jaH- (Mo OCH OpAuHaT  OTJIO>KeHBI 
HbIe WIA H-Ca2He¢ sHaueHun ab). Ona mpel- 


cTaBJldeTCA B BHe ABYX Npa- 
bIX C Pa3JIMUHbIMH YyrviaMH HaKJIOHa K OCAM, TO YKa3biBaeT Ha H3Me- 
Hue KOSPHUWeHTa CXKMMAeMOCTH MPH BbICOKHX aBJICHHsAX. 


abe 1 
B ra6m. 2 mnpuBeneHbt Kos*PHUeHTL! JMHeHHOM cxkuMaemocTH i 


A’ 
7 
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Aa 

a 

pe U 6 epBOH MpAMoH (O61acTb 
= Aun pasnpix p. V3 ta6nuupi cueqyeT, 170 Aust WepBou Mp 


wpnenui 1 — 7000 xI/cm?) 3HaveHua KOodPpMMeHTOB C?KHMaeCMOCTH 3HauH- 

JIbHO OovIblle, YeM JA BTOpol (O6macTb 7000 — 13500 xI’/em?).. Tak, 
AN 
8 


» - 4 
tengo (6,8 + 0,3)-10-$ «I /cm? gaa neppoi mnpsMoi 4 5 pear 
p a a ‘ 
= (5,4 +0,3)-10-* xP /cm? gna sropot. IlonyyeHxbie WaHHble yka3biBato’ 
4TO Ip BbICOKUX jaBAeHUAX B A-Cyolg, OTCYTCTByeT CKaYKOOOpasHoe YyMeHb 
tueHHe OObeMa, HO Meer MeCTO CKaYOK KOSPPUUMeHTa CKMMaeMOCTH, UM, CeO 
BaTeJIbHO, IPH BbICOKHX JaBeHHAX B H-CgoHy, HeT nepexoga l-ro pola, HG 


Ta6Omuna 2 


JIuHeHHbIe KOIPPUUMeHTHI CAKUMACMOCTH BAOVJIb HalpaBuleHH a u b aaa | 
| H-CggHeo Hu H-C32Hee6 


1 IND ae Oe 1 Aas, oGM? |) pdr Abn 3 CM? 
Pere aks Cat ir beet ern) toon i eh Die Taal 
! 
H-CaoHee H-C3pH oe 
3000 | Gd 6,3 7100 5, Deh 
4300 a2 6,8 8200 4,9 Ae 5 
5600 ees Gp 8700 by, (6) 4,8 
5800 (Ot: 6,3 9600 Dio) vie) 
5900 6,8 6,3 10450 5,6 4,6 
6000 Us Dao 13500 5,4 Ga: | 
6150 6,5 6,4 Cpeau. 5,4+0,3 4,7+0,2 | 
7300 6,6 is a 
CpeaH. 6,8-+40,3 6,2-+40,3 HCacOne | 
9000 Te ts) 6,7 
5800 Te? 6,4 
8700 Dee ew 
13600 4,8 4,6 


ecTb Mepexog 2-ro pola. Orcyrcrsue nepexoga 1-ro poya nogxtTBepxjaeTe: 

BUJOM PCHTreHOrpaMM [pH BbICOKUX TaBJIEHHAX, Ha KOTOPbIX OTCYTCTBY!0T JONO! 
HUTeJIbHbIe JIMHHH, COOTBeETCTBYIONHe TPHKJIMHHOM syeliKe. 

Tak Kak JlaHHble Ja A-CyoHye 3 

Ta6anna 3 H-CaoHy, (Ta6m. 1 wu 2) goctaToun: 

KparTuaiiive M@2KMOJIeKYyJIADHbIe paccTos- XOpOIO COBMaqaloT, TO BCe CKa3aHHO 

nua H—H B napadune A-Cs,He mpa Bbl- Id H-CzoH ge cripaBeA MBO JIA H-CyoH ¢e 

COKUX JaBJeHHAX owe Seis i AaTOMOB Mouyuennaa \Marpamma V (p) (puc 

vail 3) NO3BOIfeT  OLeHHTb pa6ory 

4 xT /ew? | 3000 xTyen| 6000 xIyem2 © COBEPUAeMy1O_ TIpH = CKATHM A-Cyoh Te 

mo p = 13500 xl /cm? sBennunuo. 

Me€XKMOVJICK y APHbIe paccrosnua,A Aor 10-3 apr /CHs, ITO COCTABJIAC 

MpuMepHo 20% oOuleli sHepruu pewerK’ 

Ha rpynty CH, npn o6nmHpx yeu 


HH, 2,48 2,40 2,32 BMAX (S9Heprua cyOsmmanuu (1) 1,05 
ella 2. 9D 2,85 2,84 “40-8 spr/CHs); 

H,—H, 2,86 2,79 DA B ta6m. 3 cpaBHuBaloTtcaA MexKM 
H.—H; Dee, Py S) Del P aie 


JIeKy JAPHble PaCCTOAHHA ATOMOB BOOpC 
: a Up fapsenuax fo 6000 xT /ew 
(BbILe HMeeT MecTO (pasoBbI mMepexox). Ta6umta cocrapeHa Ha ocHOBaHU 
TeOMeTPHYeCKOrO aHaJIv3a C MCHO/b30BAaHHeM CJIeYIOUIMX MapamMeTpoB: mex 
aTOMHble paccTtosHun C —H 1,13 A, C—C1,53A. Pacctosnne MexKIy . [ByM 
COCeAHUMM BaJieCHTHO He CBASAHHBIMM aTOMaMH yrslepoga B ten 2,54 i 9, = 
— 41,2°, s = 109°30’. e 
,| Bropas uacTb paOoTsl npegctapuser coOoli uccleqoBaHue KpHcTaJlIMYeCcKO 
‘CTPYKTYpbI A-CyoH yo u H-C32H¢5¢ TIpH BbICOKOM KBa3HrupOCTaTHYeCKOM Jal 
meHuw. Bo xkauecTBe cpefbl, mepeyaromelt WaBlleHve, MCNONb30BaH JHTHI 
Mccneqopanve mposofusiocb B Tex 2Ke PpeHTTeHOBCKUX KaMepax (6e3 MaHraHnn 
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Boro MaHoMeTpa). Tloulyuennbie peutrenorpammol (em. puc. 4) ojnosHauHo 
YKa3bIBaloT Ha HaJiWuHe OOpaTMMoro M3MeHeHUA KpuCTaJMUeCKHX CTpyKTyp 
H-C3oHo WU H-CyoH¢, nog BbICOKUM JlaBJleHveM. OO STOM TOBOpsIT JIBe HOBBIe 


muvn (d= 4,35 A u d= 2,50 A), nosBasmommeca NOX BbICOKUM JaBJIeHveM 
Ucuesalollve MpH CHATHH BbICOKOTO JaBJIeHHA. 


Ta6Oanua 4 


MexkmsiocKocrt Hble paccCTOAHHA HaHOovlee CHJIbHbIX oTpaxkeHult R- 4 T-nloybaueek 


P, 


Mogubuxkayua Mex A 
xT/cm? H OCKOCTHBI€ paccTOAHHA, A 


T-Mob sayelika 
H-CooH ae il 4,54 3,79 3,58 Pap lie 
R-nolpayuelika 
H-C3 Hee 4 4,12 OTs 2,97 2,48 
H-C3 Hee 7000 ENS 3,96 3,56 2,87 2,41 
H-Cg.H 6g 9000 4,35 3,92 Sow Payers) 2,50 2,38 
2,92 2,55 Dies 


H-Cgel log 4500 4,45 | 4,02 3,64 


O 


B tao. 4 MpHBosATcA MexKNOCKOCTHbIe paccTosHMA yin A-CyyHy. u 
H-CsoH¢2 Mp aTMocdepHoM JaByeHHH HW AA H-CyoHgg H A-C32.Heg mpH BBICO- 
KMX jlaB.eHHAX. M3 TaO/HUbI CuleyeT, TO NOJYYeHHbIe MPH BbICOKOM KBa3H- 
rHfpoctaTuyecKoM aBsleHHH (7000 — 10000 xI/cm?)  pentrenorpammp! 
H-CyoHg MW H-C32H¢, cooTBeTCTBYIOT AByXa3sHbIM cucTevaM R-+T, OHM CO- 
yepxkaT OHOBpeMeHHO JIMHHH R- u T-nogbaueek (aBseHve OLLeHHBaJIOCb 
C MOMOMbIO saBHcHMocTH V(p), prc. 3, AA «poMOnyecKOH» MoguduKalMH): 
JleiicTBuTeIbHO, eCJIM, HanpHMep int H-CzoH 2 MpHHATb C2KHMAeMOCTb PelieTKH 
4% (p=7000 xI/cm?), To, yMHOxKaad Ha COOTBETCTBYIOUIMA KoOapdpuuneHT, 
nOwy4uM mpH aTMoc(epHoM jflaBsieHHH dy = 4,53 A, d, = 4,12 A, d,s = 3,71 A, 
d,= 2,99 A, d,; = 2,51 A. CmnejopatesbHo, Np BbICOKHX JaB.leHuAX HaOJIO- 
qaetcn, Hapsfly c pomOnyeckol Mo_NuKalnen, NoABJIeHHe TpHKJIMHHOM. AnavJio- 
THUHy!O KapTHHy HaOsmogamu A. HW. Kuratiropoycxui u IO. B. Mutox (3) 
Iii ToNuTeHa MpH aTMocdbepHOM JlaBJieHHH. TakuM oOpa30M, O4¥eBHAHO, TO 
THypoctaTuyeckoe HM KBa3HrHApOCTaTHYeCKOe aBJIEHHe OKa3bIBalOT pa3/JMYHOe 
BJIMAHHe Ha CTPyKTYypbl A-CgoHeg WH H-Cy.H og: mom MelcTBHeM ruApocTaTuye- 
CKOrO JlaBJIeHHA NpOovcXOAUT Nepexoy 2-ro pofla, Nox AelicTBHeM KBa3sHruypo- 
cTaTHyeckoro — nepexoq 1-ro poga. Bo3moxHO culezyiouee OObACHeHHe: 
B culyyae KBa3HrHApocTaTHYecKOrO [aBJICHHA CHJIbl CABHTa CMellaloT MJOCKO- 
CTH MOJIeKyJI OTHOCHTeIbHO Apyr Apyra HW NpespalaioT MpAMOM cOH B KOCON. 

B saksioueHHe CUHTalO CBOMM JOuroM noOslarofapuTb npod. JI. D. Bepeuta- 
ruHa u npod. A. VM. KuratiropoycKoro 3a untTepec K padoTe ¥ OOcyKeHHe 
pesysIbTaToB, a TaKxe JI. B. Peguny 3a MoMonb mpy oOpaborKe pesysbTaTOB. 


VWuctutyT :bu3HKu BbICOKHX aBJeHHit Tlocrynus0 
Akanemun Hayk CCCP 25 X 1958 
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Jloknagm Akayemuu nayk CCCP 
1959. Tom 125, Ne 4 


PH3BHYECKAA XHMH fi 


lM. B. KO3JIOB, B. A. KABAHOB u A. A. ®POJIOBA 


VCCJIEROBAHHE JE®OPMAUHMH KPHCTAJIJIMUECKMX TIJIEHOK | 
U3 NOJIMITHJIEHTEPE®TAJIATA 


(IIpedcmaeaeno axademuxom B. A. Kapeunoim 12 VII 1958) 
| | 

Hsyyenue yciopul paspylleHHA MOsIMMePHbIX KPHCTaJJIOB u cipepOuHTOE 
W COOTHOIWeHHA MexKAy MpoleccaMu KPHCTa/wIusallMH HM OPHeHTalluH, Mpoucxo- 
JAULMMH pu WecsbopMallnu KPUCTaJJIMYeCKUX MOJIMMePOB HMKE TeMMepaTyPpbl UX 
WiaBJICHHA (XOOMHAA BbITHKKa), MPeACTABIAeT 3HAYHTEIbHbIM WMHTepec, Tak 
KaK ABJICHHE XOJIOMHOM BbITAXKKU WMPOKO HCHOUb3YeTCA VIA NOYYCHHA H3 STH 
MaTepvaJIOB BOJIOKOH H IWICHOK. ) 

O6beKTOM TaKOFO U3YYeHHA B HAaCTOAMeH padoTe CyKUJIM WICHKH H3 MOK 
aTHleHTepedptaiata. BpiOop sToro mouuMepa Obl OOycOBJIeH TeM, 4TO ere 
Temmepatypbl cTreKoBaHua (~80°) u miaBieHud (~265°) nexKaT 3HaudNTeIbHC 
BbIWe KOMHAaTHOM. I]pu KOMHaTHOM TeMMepaType pesaKkCall\MOHHbIe Mmpoleccs 
B MOMMSTHIeNTepedpTasaTe BECbMa 3aMeJVICHHbI. OTO aeT BO3MOXKHOCTb, Havas 
C KOMHaTHOM TemMMepaTyPpbl HM MOCTeNeHHO MOBbIMAaA €€, BbIABUTb BCe MPOMexy- 
TOUHbIE CTaHH MpOleccoB peKpHCTalH3aluH WU OPHeHTAallMu, MpoTeKatoulyx 
mp ero pacTa»xKeHun. 

Jia uccieqoBaHuA ObWIM HCMONb30BaHbI OOPasibl ABYX pa3JIMUHbIX cTene 
HeH KPUCTAaJIJIMYHOCTH, KOTOPbIe NOMyYaIMCb KPHCTa/H3alueH AaMOp*HOH MWIeH: 
KH NOMSTHIeHTepedrasara MyTeM ee porpeBa B TeyeHue 30 MH. B OMHOM CJL 
uae npw 115° wu B Apyrom npn 150°. Ilnoruocrb nepBoit rpynnpl o6pasmos, ompe 
WeeHHad TO MeTOLYy rpalMeHTHbIx Tpy6 (?), paBusAmacb 1,358 r/cm®, nmmoTrHocT: 
BTOPOH Fpynibl OOpasioB paBHAacb 1,369 r/cm* (muoTHOCTb aMopduoll neHK: 
1,313 r/em*). [locae mporpesa ucxoqHad Mpospaunad amopibHasd mieHKa MyTHeN 
WM pH pacCMaTpuBaHHH ee B MOMAPH3OBaHHOM CBeTe OOHapyxuBasa ccbepomuT 
Hylo0 cTpykTypy. PentrenospcKkast Kaptuua (puc. la) yKasbiBaeT Ha M30TPOMHO! 
pacnOIOKeHHe KPHCTAJJIOB, BOSHHKIWIMX B MWIeHKe. OOpas3iibl Takux IMeHO! 
NowBeprainch pacTAxkeHulo Ha WpHOope Tuna IlomsHu pm pasHbIx Temnepa 
Typax HW C pasHbIMuH cKOopocTamMu Ha 100% oT nepBoHayanbHo AME. Hi 
puc. 16 mpexzcrapnena pentrenorpamMa meeyHO YacTu OOpasila, pacranyTor 
pW KOMHaTHOH Temnepatype. Buyno, uTo B Mporecce pacTraxenunA mpo 
usollla aMopdusalind noluMepa. Jluith HesHadHTeIbHOe yBeHYeHHe HHTeH 
CHBHOCTH Audpy3Horo rao B OOsacTH SKBaTOpa CBUAeTeMbCTBYeT O HeKOTOPO! 
OPpHeHTallMH Wee B aMopdHO crpyKtype. KapTuna cdepomutop B nmomApHy 
30BaHHOM CBeTe TakxKe ywCuesua. 

IIpencrapeHua 0 TOM, 4TO pacTAxKeHNe KPUCTaNNMYeCKUX MOMMMEPOB mpo 
XOMMT Yepes CTaWIO MeXaHMYECKOFO «MaBJIeHHAY KPUCTaWIOB, GecnopsqouHn 
OPHCHTHPOBaHHEIX NO OTHOIWICHHIO K HallpaBJICHHIO BHeIMHerO MexaHuuecKor 
OIA, ObWIM pasBuTbI B pAKe pador B. A. Kapruna u T. VU. Coronosoit (2,3) 
OgHako Ha OObeKTAaX (MONNSTHICH, NOMMAaMUIbI, HaTYpaJbHblit Kaydyk), uccue 
AOBAHHBIX B 3THX PaOoTax, aMop(usalluio NOMMMepa Kak IIpoMexYyTOUHYIO cra 
Auto Tpolecca NeopMallu TpyHO OOHapy2KuTb MPAMBIM CTPyKTYPHBIM MeTC 
HOM, TaK Kak UX TeMMepaTypbl CTeK/OBaHHA JexKAaT HyxKe Temmepatyp, np 
KOTOPBIX IIPOM3BOAMJIOCb PaCTA2KCHHE, HM MEXAHMYECKOE paspylllenne KPUCTaO 
TOTYAaC KE COMpPOBOwMaeTcA pekpuncTalusaluet. Temmepatypa creksospanu 
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3aKPHCTAIJIH30BaHHOH TIJICHKH MOJIHSTHJICH- 
TepedbrasaTa: @ — oO pacTaKenusA; 6 — nocie pacTAxKeHHA pH KOMHAaT- 
HOH TemlepaType; 6 — pacTaHyToi mpu 100° co cKopoctsto 0,017 mm/cex; 
2 — pactaxHyTou mpu 100° co cxopoctbio 0,17 mm/cek; 0 — pacTaHyTOH Ha 
xOJIOoly WH 3aTeM TIporpeToH BbILIe TeMNepaTypbl CTeKOBAHHA 


Puce. .1. PexntrenorpammMbl 


MIAH, T. 125, Ne 1, Ko3nop, Ka6anosp nu Dponopa 


ie 


& 


TOMSTHeHTepepraiata exkUT B uHTepBane 80—90", ceqoBaTebHO, CKOpOCTS 
KPHCTaIM3 aun €O pH KOMHATHBIX TeMMepaTypax MpakTHYeCKH PaBHa HYJIIO, 
T. €. paspylleHne KPUCTaJIOB Ip STHX TeMMepaTy pax He MOXET COMPOBOX*KaTb- 
CA PCKPHCTaINsallMeM, H MPpOM@XKyTOUHbIe CTpyKTypbl JerKO PuKcCupylorca 
B Ipolecce pacTaxKenns. 

[lpn nopbmmennu Temnepary pb pacTAxKeHNA OPHeHTAalluA aMopdHOrO Weed Horo 
MaTepnasa Lelaerca Bce Oosee COBEPMIEHHOM, OHaKO S*eKT KPUCTaINsALNH B 
mle ke CTAHOBUTCA 3aMeTHBIM JIMUIb pu LOCTHKeHHH OOIacTH TeMMepary p CTeKsIO- 
BaHHA, YTO HAXOMMTCA B COOTBETCTBHM C AaHHbIMM JIA aMOp(*PHbIX BOJOKOH U3 
NolusTHeHTepedpranata (*). Ilpu Mion? 
pacTa*KeHuH KPUCTaJIJIHYeCKUX 
MJICHOK BbILMe TeEMMepatypbl CTeK- 600 
JIOBAaHHAC MOBbIIIeCHHeEM TemMMepa- 

TYypbl Bce ryOxKe ycnesator mpoii- 
TH Mpomleccbl pekpucTaJinszalun. 800 
_XapakrTep cooTsercTBylOllux peHT- 


TeHorpamM, re Ha TeKcTypy Ha- oe ae 
‘KlabIBAalOTCA CMMOWHEIe KOvIbIa, se 
YkasbipaeT, YTO Hapsy ¢ OGpaso- |! 


BaHHeM KPHCTaJJIOB, OPHeHTHPO- 500 
‘BaHHbIX B MCXaHH4eCKOM Moule, 00- 
‘pasylorcA HW M30TPOMHO pacrono- 
OKCHHbIe KpuctaspI (puc. 1 @). O6 200 
-3TOM 2Ke CBHJETeJIbCTBYeT NOMYTHE- 
‘Hue IWICHKH HM MOABIeHHE cmpe- 
‘pouMTOB B IWeeyHOH actu 06- 
pasios. KomnuectBo n3s0TponHo 
PaCOJIOXKeHHHIX KPHCTAJVJIOB BO3- 0 
‘pacTaeT TipH NOBbIWeHHH TeMme- 
paTypbl, YTO XapakTepusyerca yBe- 
JIMUCHHCM HHTCHCHBHOCTH Crvioul- Puc. 2. Kpuspre pactaxKeHua meHOK MNOuMSTH- 


HbIX KONelL Ha peHTrenorpam- nenTepeptasata, 3aKPHCTasIM30BaHHbIX  IyTeM 
K ie 6 mporpespa mpu 115° B revenue 30 mMuH. CKkopocTb 
Max. ONMYECTBO = OOPasyrlOulHx- pactaxkenus 0,017 mm/cex 


cA ciepouTOB MpH 9STOM TakxKe 

Bospactaer. IloppiieHue CKopocTH pacTsxKeHHA JlelicTByeT 9KBUBaJICHTHO 
MOHMxKeHHIO «TemiepaTyppl (puc. le, le), yBeln4unBad OpHeHTalluio 
WU YMeHbIUAaA TOO UZOTPOMHO PacnOJOXKeHHbIX KPHCTaJIIOB. OTO oOycJIOBJIeHO 
TEM, UTO C NOBHILICHHEM TeMIepaTyPbl WIM C YMCHbICHHEM CKOPOCTH pacTAxe- 
Hua BCe Oombulee UuCIO ene WIM MaveK Weel B eqHHHLY BpeMeHu ycneBaer 
TO, WeHCTBHeM TEMMOBOFO ABWOKEHHA BbIMTH H3-MOQ BJIAHHA MexaHuyecKoro 
MOA WwW OOpasoBaTb KPHCTAaJVJIbI, PpacnosoOxXKeHHbIe Oomee nM MeHee Oecnops- 
WOUHO TO OTHOIeHHIO K MeXaHHYeCKOMY IIOVJIIO. 

Ji1a Toro uToObl NOWYIMTh KPHCTaJIbl, CTPOrO OPHeHTHPOBaHHble M10 OTHO- 
IMCHHIO K M€XaHH4deCKOMy MOO, aMOpdHy!IO MWIeHKy HeEOOXOAHMO pacTAHYTb Ha 
XOJIOLY, a 3aTEM B PACTAHYTOM COCTOAHHH MporpeTb BILE TeEMNepaTy pbI CTCKJIO- 
Banna. B 9ToM Cay4ae Mpolecc KPHCTaMU3alNH HE COMPOBOKMaeTCA HEM PepbIB- 
HbIM MCXaHH4YeCKUM paspyllleHueM CTpykTypbIl. Bmecte c TeM, Wel WIM OTHO- 
CHTEbHO HeyMOpAOUeHHbIe NaukH Werle NPeMBapHTeIbHbIM PaCTAXKeHHEM yr2Ke 
OPHEHTHPOBAaHb! BAO CHOBOFO NOMA, T. €. CTPyKTypa 3apaHee MosroToBleHa 
K BOSHHKHOBCHHIO KPHCTaJJIOB C NapaseIbHOW opuenTallueH KpucTassorpadn- 
yeckux oceli. CcpepomuTos B 9TOM cmy4ae He OOpasyerca. IInenka coxpaHser 
MpospavyHOcTs uw Mocse Kpuctatansainu (puc. | 0d). 

Bpla u3y4eHa Tak2Ke 3aBHCHMOCTD HallpsxKeHHe — WepopMalluA WIA 3aKPH- 
CTaJIIM3OBaHHbIX TWICHOK u3 NOMMeTHIeHTepedTrasaTa B WIMPpOKOM MHTepBave 
Temmlepaty p MpH CKOpocTax pacTaxKeHnA, pasmuaiouluxcs B10 pas. Pesypratb 
OHOFO U3 OMbITOB TpescTaBeHb! Ha puc. 2. CoorgercTBylomlMe KpuBbIe B OONAaCTH 
He CJIMILIKOM BbICOKHX TeMMepaTyp HMeIOT MAaKCHMyMbI MepeHallpAxKeHHA, YKa3bl- 
BalOllHe Ha pesaKcallMOHHbIii XapakTep Mmpotlecca AepopMaltun. Anasormunple 
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KpuBble JesbopMalluA — HalpsxeHHe MOMyualoTCA AWA aMOp(PHbIX MOJIMMepHbIy 
CTCKO B OOACTH BbIHYXCHHOH SacCTHYHOCTH, ITO NOATBeEp*KMaeT MpeANOMO 
xenne IO. C. Jlasypxuna (°) 06 o6njHOCTH MOJIeKyJAPHOrO MexaHHsMa nebon 
Mallu KPUCTaJJIMYeCKHX NOJIMMEPOB UH aMOp@HbIx NOJMMEPHBIX CTCKOM. 74 
OOCTOATEJIBCTBO JIerKO NOHATh Ha OCHOBe MpeACTAaBJeHUH O NayeuHOM CTPOCHH / 
NIOJIMMepOB, 3sIOX%KeHHBIX B padore B. A. Kapruna, A. UW. KuratroporcKkore 
uT. JI. Cnonumexoro (*). Tauxa nomumepHbix Weneli mpencrapaner coOoi o6pa i 
30BaHHe, aHaJIOrHYHOe POO B HUSKOMOJIeKy/IAPHOU 2KUAKOCTH, HO CYLLeCTBYtI0O- 
ee 3HAUMTCIbHO Jobe B CHTy OOJbIINX BPeCMeH pelakCallun, XaPaKTep HBIXW 


WIA NouMepoB. CrpyKTypHO KpucTalMyeckad Naika OTMMYAeTCA OT amMop@ Hoy 
TOJIbKO TEM, YTO B KpucTasmuye 


Al fom? CKOM MauKke Hapsafy Cc Napaveb- 
HOH OpHeHTaliveH Wenel, Cylle-; 
CTBye€T a3HMYTaJIbHbI MOopxALOK 
B pacnonomweHHH oceH meneH Hi 
6oKOBbIX rpynn. Cremenb ynopa-} 
JOYCHHOCTH BHYTpH aMopdHoKi| 
MaukKH MOXKeT MCHATBCA B LIMPO-' 
KHX Wpeleax, B pale cilydaeB} 
IIpHOJIWKaACb K TaKOBOM B KDpH- 
cTalimueckow nauke. Jledopma- 
THIO MOMMMepa MOXKHO paccMaTpH- 
BaTb Kak Mpolecc BbINpPAMJIeHHS} 
WM mepecrpoHku mayeK MoOMMep- 
HbIX Ilene NO OOnLeMy WIA aMopd- 
40 60 0 160 £00 G40 °C HbIX WH KPUHCTaJJIMYeECKMX TIOJIMME | 

poB MexaHH3My. Pa3Hulla COcTOHT 


Puc. 3. SapucuMocTb HaNpAxKeHHH peKPHCTaJJIH- JIMlb B TOM, UTO K 9HEprHn nepe 
3alMH 6, OT TemnepaTypbl. / — MVI@HKH, 3aKpH- 


cTanM3o0BaHHble mpu 115°, J] — naenKu, 3aKpH- CTpOHKH AaMOpHOK CTPyKTypbl E 


cranu3opaHHpie mp 150°. a —ckopoctb pacta- KPHCTaJIJIHYeCKOM NOJIMMepe IpH- 
*KeHuA 0,017 mM/cex, 6 — cKopocTs pacTsxKenua OaBJIAeTCH Takxke TemlOTa MlaB-! 


0,17 mm/cex JIGHHA NOJMMMePHbIX  KDpHCTaJ- 
JIOB. ¥ 

HepaBHoBecHbiId XapakTep MpOlMeccoB pacTAKeHHA, BbIPaxKaeMbIM KPHBbIMEK 
JedopMalluaA — HanpsxKeHHe Ha puc. 2, 3aTpyAHAeT OWeHKY HaNpsxKeHuH pe 
KPHCTaIH3alHn. OAHaKO CCJIM NPOMOMKUTb TOPH3OHTAIbHbIe yYaCTKH KPHBbIX 
PpacTAKeHHA WO NepeceyeHHA C OCbIO OPANHAT, TO OKa3bIBaeTCA, UTO BEHYHHb! 
OTpe3KOB, OTCe€KaeMble Ha OCH OPAHHAT, HE 3aBHCAT OT CKOPOCTH AeopMaluy, | 
a CBA3AHbI TOJIbKO CO CTeMeHbIO KPHCTAJIHYHOCTH MCXOQHOrO OOpasziia (puc. 3). 
SOTO NOsBOsIAeT PaCCMaTPHBaTb UX KaK HalpsAKeHHA peKpHCTalMusalun. SHa- | 
UeHHA STHX HaMpsXKeHUM MalaloT C MOBBILEHHEM TeEMMepaTYPbI, OLHAKO B OOwa- | 
CTH TeMMepaTyp, COOTBETCTBYIOUHX OOJIbIUIMM CKOPOCTAM KPUCTAaJJIN3alHH, 9TO | 
Nlawenne 3ameiaetca. Takoe 3ameqienne HaOoqasock B padotax I. JI. Cnonum- | 
cxoro u B. A. Epmiopoi (*) u ofnoro u3 Hac copmectuo c B. A. Kapruupim H 
HM. 10. Mapyenxo (°) qa HeKOTOpbIX Apyrux KpUNCTaIMsyIOULAxXcsA nomnau- | 
poB, MOMMaMHAOB HW M30TAKTHYeCKOrO NOMHCTHpOa. STO ABMeHHeE MOXKHO- 
OObACHHTb, ECM YYeCTb, TO HallpsxKeHHe peKPUCTaIN3alMH 3aBUCHT 
He TOJIbKO OT TeMII€paTyPbIl, HO HM OT KOAMUCCTBA KPHCTAJOB, OOpasylouluxca 
B CMHHUYy BPeCMeHH B eMHuLe OObeMa OOpasita B Mpolecce pekpucTasM3alun, 
KOTOPOe€ MaKCHMAJIbHO B OOJIaCTH TeMMepaTyp, COOTBeETCTBYIOUIMX MaKCHMaJIb- 
HOH CKOpOCTH KpuCTaJIMsallun. YBeMYeHHe KOHYCCTBA KPUCTaJJIOB, OOpasy- 
1OIMMXCA B CMHHIe OObEMA TOJIMMepa B Mpolecce pacTsxKeHUA, KOMMeHCUpyer 
TemiepaTypHoe MaeHve HallpAxKeHHA PeKPUHCTaNsalUNH. 

Takum o6pa3om, B HacTosimeli padore npaMEM CTPYKTYPHBIM MeTOJIOM NOJ- 
TBEP2KMCHO, UTO MpPOMecc pacTAKeHHA KPHCTAMIMYCCKHX NONHMEPOB MpoxoLHT 
wepes cTaluio amopdusattuu OOpasia. IIpu ucnomb30BaHnu MosuMepa C BbICOKOi 
TeMNepaTypOH CTEKMOBaHUA yaOCb OTLEIMTh CTaquto aMopdusallun OT cTalun 
peKpuCTaJIMsallun. 
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Us crpykTypHO-MexaHMuecKkuX AaHHbIX MO H3y4eHHIO Mpomeccos, composo- 
[alouluX PaCTAKeCHHE KPUCTAIMYeECKUX MWICHOK M3 MoMMaTHIeHTepedranata 
eK PHCTAIMSAWUA, OPHeHTalluA, paspylWieHve U BOSHHKHOBeHHE CPepouHTCs), 
MKHO CileaTb BbIBO, O peakCalMOHHOM XapakTepe 3THX MPpoOLeccos. 

B 3aKJI0UeHHe ABTOPHI BLIParKaloT PlyOoKyl0 OsarofapHocts akay. B. A. Kap= 
Hy 3a IlCHHbIe COBETHI B XOJe padoTbl u pu ee OOcyxKTeHHH. 


Mocxkosckuli rocylapcTBeHHbIii yHABepcuTeT Ifoctynuao 
um. M. B. Jlomonocosa 18 VI 1958 
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PH3BHYECKAA XHMH;} 
ee 


A. A. KYJIMEB u A, H. PO3JIOBCKHH 


HOBAS METOWWMKA H3Y4EHHA AXMABATHYUECKOLO | 
BOCHJIAMEHEHHA VW EE MPHMEHEHHE JIS XJIOPO-BOAOPOJHONM 
CMECH 


(IIpedcmaeaeno axademuxom fl. B. 3envdoeuuem 21 XI 1958) 


BocniaMenenne pw auaGaTHuecKOM CxKATHM OCYILECTBIACTCA BO MHOPH 
MpakTHYeCKH BaxKHbIX Mpolleccax TOPeHuA; CFO OCOOeCHHOCTb COCTOHT B UCKJI 
WeHHH uCKarKaloulero BuluAHHA cTreHoK. MH. T. Pepmianuxom, A. B. Sembyos 
uem u A. V1. Posnosckum (1) Obi Mpeq0x*KeH HOBbIM MeTOX aluaOaTHyecKOrO CK 
THA TOpounx cMeceli GbICTpbIM rasoBbiM mMoTOKOM. VcceqyemaxA cmecb, Hax 
JAlaicaA B 3alatHHOM C OMHOFO KOHILa CTeEKIAHHOH TpyOe NpH WaBJIeHuu, MeH 
Wem aTMoccbepHOro, CXKHMaaCb aTMOC(epHbIM BO3LYXOM, BTeKalOUIMM pu GE 
CTpOM BbiJepruBaHuu MmpoOKn, 3aKpblBaiouleH TpyOy. B sToM MeToyle KOHeYRG 
WaBleHHe CxKATHA C(UKCHPOBaHO Tipu | ata; WIA eFO COBEPLICHCTBOBAaHHA IIpe, 
JlaraeTcaA MpocroH mpHOop, B KOTOPOM KOHEeYHOe aBJICEHHeE MOXKHO MPOM3BOs 
HO BapbHpoBaTb flO aTMocdepHoro. 

Kamepbl coxkaTua (6ycbepHad KoOa) MU BOCIJIaMeCHCHHA COCAMHAIOTCA My? 
pa3pbIBa pa3sfeAlouleH ux MeMOpaHbl. CokaTue CMecu MpoucxoynT B Tpy6e A 
HoH 1,3 M wu Quamerpom 18,3 MM, coequHeHHOH Windom c OypepHoH xKou6 
o0bemom 10 a. OrkpbiTBI KOHeL TpyObl, HAXOAALIMUCA B WeHTpe KOJObI, 3aKa 
uMBaeTCA pacrpyOoM, K Cpe3y KOTOpOrO TpuliiuoBaH pA MocKkux Auadpa! 
C OTBEPCTHAMH Pa3JIMUHbIX uaMerpos D (8—32 mm) B WenTpe. Ha pactpy6 c 1a 


(bparMoH HajeBaeTCA TOHKaA pe3HHOBaA OOOOUKA, MIOTHO OOTATHBAIOLL 
pactpy6. 

Kon6a u TpyOa 2BakyupylOTCA OLHOBPeMeHHO, 3aTeM MOMorperan WO TeMm| 
patypbl 7, TpyOa sanouHAeTCA roprouel CMeCbIO JO MaBJIeHHA P,, UH B KOAG 
MeJVICHHO BilycKaerca Bosqyx. IIpu aBslenuu Pa, OMpelesseMoM uamerTpc 
OTBeEpCcTHA AnatparMbl HM YHCJIOM OfeBaeMbIX [pyr Ha Apyra oOooveK, Mpor! 
XOJMT paspbIB MOCeqHUX WH CxKaTHe CMecH B TpyOe. IIpoBepka noKa3biBaeT, 47 
3aM€THOrO HaTeKaHHA [asa H3 KOObI B TpyOy He MpoucxogntT. | 

O6bekToM uccieqoBaHuA OblWia us6pana xsOpo-BomoposHaa cmecb. Pane 
WIA Hee Obl yCTAHOBJICH M€XaHu3M HM XOPOWIO C HMM COrsaCcylOUlHecA OCHOBH 
KMHETHYCCKHE 3AKOHOMEPHOCTH MeWIeHHOH peakinu (7). Botncasemple na 6a 
STUX JaHHbIX KPHTHYeCKHE NapaMeTPbl CaMOBOCIIaMeHeHHA TO aOcouIOTHD 
3HAYCHHAM O/IM3KH K 9KCIEPMMEHTAJIbHBIM, OHAKO BHIUHCICHHaA M3 MOCMeLHE 
adekTuBHad 9HeEpruA akTuBallun A = 22 KKan/MOJIb MHOFO MeHbIIe, 4eM WV 
MeJWIe€HHOH peakttuu (A = 35 KKaJi/Momb). YcTaHOBJeHO, TO HEpasBeTBJIeHHby 
WeNHOH Me€XaHH3M IIpH TeTepOreHHOM MHMIMHPOBaHHM AKTHBHbIX IeHTPOB 
MOXeT ObITh COracoBaH C (akKTOM CaMOBOCIIaMeHeHUA STUX cMecel (3). Ip 
HOPMAJIbHOM TOPeCHHH XJIOPO-BOMOPOHEIX CMeceli C H3ObITKOM xJIOpa, TaK 
KaK HM IPH Me€VICHHOM B3aHMMOJeCHCTBHH, KMHETHKA peaKIiMH, He CBA3aHH 
C BJIMAHHEM CTCHOK, ONpeeAeTCA PpaBHOBeCHOH uccolMattuet xopa (4). I 
A€CO0OPasHO NOMOMHUTb MMEIOUHECA aHHble O MEXaHV3Me peakH NyTeM u3y4 
HMA afuaOaTuuecKkoro BocnameneHus. MeroquKa MpHroToBeHHA XxWOpo-B 
NOPOAHEIX CMeceH onucaHa B (*). OnbiTbl MpoBosusuch co cmecpio 70% Cl, 
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- 30% Hz. Temnepatypa aquaOatuyeckoro cxatun T, (0 MoBo_y H39HTpPO- 
MHOCTH CxKaTHA CM. (1)) BLMNCIAIacb 10 ypaBHeHulo Ilyaccona. 

B (‘) ormeyanocb, uTo mpu ObICTpOM OTKPbIBAaHHM TpyObl aBsenne B Hel 
KET HA KOPOTKOe BPeMA MPeBbICHTb aTMOCHEPHOe, OLHAKO B 3TOM yCTaHOBKe 
AS AHHBIE C TAKUM «MepecxKaTHeM» HCKa%KCHHA He uMeJIM MectTa. He ucKsoua- 
Cb, ITO MPH paspblBe CoKpaliarollelicA, CHJIbHO PaCTAHYTOM pesHHOBOM MeM- 
JAHbI CKOPOCTh HaTeKaHuA OyeT Oombuie *. C WembIoO MpesOTBpalleHuA BO3- 


°K 
600 


700 
R= 
600 
| 500 
12 a 16 16 / Aah Ns 3 
OYI, igA* lgD 

uc. 1. Bauanue KoHeuHOrO AaBJICHHA Ha Puce. 2. BausanHue yCuIOBUi BTe@KaHuaA C2KUMAa- 
PHTHYECK lO TEMMepaTypy BOCIaMeHeHHA. rollero BO3Ayxa Ha KPHTHYeCKyIO TemMepa- 
— BOcIJIamMeHeHHe; O — HeT BOCIJIameHe- TYpy BOCHIaMeHeHHA (Po = 91 MM pt. cT., 
HA; TY HKTHPHbIMH MpAMbIMH OrpaHHyeHa O6- Pq = 600 mm pr. cT.), @—c TOpMorx*Ke- 


ACTb pasOpoca SKCICPUMEHTAJIbHbIX AHHbIX HueM, 6 — 6e3 TOpMoxKeHHA 


(OXKHOCTH «MepecKaTHA» MbI Ne€pBOHAYaIbHO TOPMO3SHJIM HaTeKaHve BOslyxa 
TpyOy c TeM, 4TOOHI Jasee NpOBepHTb BINAHHe TOpMOxeHUA. JA sTOrO rop- 
OBMHa TPyObl 3aKpbIBaaCb pes HHOBO!i IpoOKoH C OTBEPCTHEM, B KOTOPOe BCTAa- 
NAJMCb CTCKIAHHbIC TpyOKu AIuHOM 12 mM pa3iMuHbIx Anamerpos A (4,0— 
1,3 mm). 

Ha puc. 1 mpeqctraBnenbt pesymbraTbl u3yueHHA 3aBHCHMOCTH KPHTHUeCKOli 
emnepaTypbl BOCIIIaMeHeHuas T, OT aBJIeHHA (KOHeYHOrO) MpH MOCTOAHHOM 
9 = 92 mM pr. cr. w A=5,7 mM B Koopgunatax Ig (pa/Ta) —1/Ta. Touxn, 
OOTBETCTBYIOIHe BO3HHKHOBeEHMIO H OTCYTCTBHIO BOCIJIaMeHeHHA, C YMOBJIeTBO- 
MTeCJIbHOH TOUHOCTLIO Pa3srpaHHYHBaIOTCA KPHTHYeCKOH MpAMOM Cc TemMMepaTyp- 
BIM KOSpdunentom 2600, uro cospnagaeT Cc COOTBeTCTBYIOWMeH BeMUMHOH 
onbitax (°) Mo caMoBocniaMeHeHuio 3THx cMeceli (2700). 

Ha pwc. 2 mpeycraBsena 3apucumocts T, or Ig A? umu (qa onbITOB 6e3 
opmMoxenua) Ig D? mpu pa = 600 mm pr. cr. U3smenenne D npaktTwyeckn He 
MACT Ha KPMTHYeECKHe YCJIOBHA Tp CKaTHH He3ATOPMOXKeHHbIM IOTOKOM, 
JI@OBaTeJIbHO, «MepecxKaTHe» H 3ilecb He BHOCHT uckaxkKenHi. B onpirax c Top- 
ossieH TpyOKoH T, 3aMeTHO TOHWxKaeTCH C pocToM ceyeHHaA TpyOKH, Npu- 
JMKaACb K 3HayeHHIO 7, Ia He3saTOpMoxeHHOrO moToKa. I]pu TopMormkeHHH 
€NJIOBbIe MOTePH MPHBOAAT K 3aBbIILeHHIO KaxKyllelica TeMlepaTypbl BOCIVIaMe- 
eHua, C pocrom A cxkaTue MpHOmMxKaeTcH K amnvaOaTHuecKoMy. 


* SaMeTHM, YTO BO3MOXKHOCTh «MepeckKaTHA» HMeeTCA UH B OLICTPO paOoTAaIOMHX MOPUIHEBHIX 
alluHax, HallpHMep B mpHO6ope, onvcaHHom B pa6ore (9). 
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Ha puc. 3 mpegcraBnena saBucumocTh § Te(Po) MpH Pa = 300 MM pr. cr. 
A= 5,7 mm. OuesnyHo, Mp MaJIbIX Po TaK2%Ke MMEIOTCH.OTKJIOHCHHA OT a 
6aTM4eCKHX YCJIOBHIi CKATHA, YMECHbIUAIOWMeCA C POCTOM Pg, OOYCJOBJICHHB 
Me€peMeLIMBAHHeM C2KHMaeMOH CMeCH C BTeKalOU[HM BO3]{yYXOM, KaK 3TO HMCJI 
MeCTO H B (?). 

Jla conocTaByieHuA KpHTHYeCKHX yCJIOBMH B HarpeTOM cocyje HM Np afu 
6aTHYecKOM C@KaTHM MbI MepecuutamM janHHbe (°) K YCOBHAM HallMX OUBITO 
(puc. 1, Kpupasa 8). [lpHHumasocb, uTo quia 3ayaHHoK T, BeM4YMHa Pr YMCHE 
iaetca B 1,33 paga mpu mepexoye oT cmecu c 50% Cle kK cmecu c 70% Clg 

a BJIMAHMe uametpa cocyga d onucpiBaere} 

On NOJIY4eHHBIM B (”) ypaBHeHwemM pz d‘!s = consti 

7000 Ecum CuNTaTb, 4TO B OMNbITax 623 TOPMOKE 
HHA cmKaTHe Oblio asMa6aTHuecKuM, T, Mp 

ayuaOaTHyecKOM CKaTHH JIA Pa =600 M 

pT. CT. Bbillle, 4YeM B HarpeToM cocyfle, 4H] 

00 6omee, ueM Ha 35° (TouKa A Ha puc. 1). 

OyHako ycCJIOBHA BOCIaMeHeHHA (rena 

oTqauv) B O6oux csy4yanx HeoguHaKoBbl. JL 

£00 ConocTaBJIeHHA KpHTHYeCKHX TeMNepaTyp BOC; 
TlaMeHeHHA Ip agMa6aTHyeckoM cxKaTHH Tg 
B HarpeToM cocyyle 7; HeOOXOMMO BbIYACMAT 
aOcOMIOTHbIe 3HAYeHHA Pa(Ta), KaK 9TO Che 
9 iD 9. uv HO B Teopuu (7), peulenHe (*) Tako BO3MO 

L, HOCTH He Jae. - 


PaccmMoTpuM BOCIJIAMEHEHHE B IJIOCKO-Napas 
Puc. 3: Bawanve Hauanpxoro JIEJIBHOM COocy Je. OCHOBbIBasiCb Fa NpWHUhie 


Wapsienua Ha KpHTHYECKyIO TeM- (°), OyfemM McKaTb cTallMoHapHce pacnpeyene 

mepaTypy BOocnwlameHeHHa HHe TeMMepaTyfbl BOJIb KOOPAMHATbI Xx np 

galaHHoll TemnepaType Ha cTeHKax To) .4 & 

ocu cocyna Ty. ie 

O6osnayaa 9 = RTG/A, (Ta —T) [99 = %,2x/d = y u npecOpasya sKcno 
HeHTY MO OTHOWeHHIO 74, MpMBOAUM YpaBHeHHve TeMMOMPOBOAHOCTU K BUY 


d? 3 / dy? = 8a (cae 2, (i 
fie 0, = Qd"2, taba /4ha9a; Q— TennoBolh spcbekT peaktuu; 2 —MpeysKcno 


HeHTa peakUMH; A—TelJONPOBOJHOCTb; HHACKC @ OTHOCHTCA K TemMepatype T, 
Pemenuem (1) 6yzer 


e%? = ch(yV8,/2), e® =ch V9, (2 
rhe % = (Ta — To) / 6g. Mocxonpxy 99 /2>> 1, 
ePl2 — (ebl2+1n2) 12 ~ ch (9/2 + In2)=ch9,/2, 


8q = 95/2.) Ga zqeu tf kg 2( To To)? [On 


ConoctaBuiia (3) ¢ KpHTHYeCKHM YCJIOBHEM CaMOBOCIVIaMeHeHHA B Harpero: 
cocyle H yYMTbIBad pasmuuve T, u 7; TOMbKO B SKCMOHeHTe, HaXOZMM 


4 (Tg—T;2 
ToT: =9In- (4, (4 


IIpuHumaem, uro oTHowenve 54/6; Mano saBUcuT OT (opMBI cocyya; TOrL 
AA ONMCAHMA HaliMX pe3sybTaTOB Halo cuuTaTb B (4) 6;=2 (HunMAApuUE 
CKMM cocyf) (7). IIpa 7) = 388°K, pa = 600 wm pr. cr., Te =576°K an 
HESATOPMOXKEHHOFO NoToKa, sdekTuBHad A = 22,0 xkan/Momb, Ta —T; = 69' 
424 


- €. BbIUMCJIeHHAd | PasHocTs Ta—T; Maxke HemHoro GOombule 9KCIePHMeH - 
aJIbHOH. Bra} 

Tloqrsep2kqenve sTOrO NpnOwMKeHHOrO pelleHia, He YUMTbIBaIOMero (pakTu- 
CKO HECTALMOHapHOCTH Mpollecca, MOxKHO NOMyYMTh ApyruM He3aBHCHMBIM 
[pHOMWKEHHBIM MeTosoM. IlpeHe6peran pacnpedenenuem Temnepatyp mo ceue- 
MIO peakTOpa HW omoHAA Teopuio (8) 3Ha4eHHeM KOaScduLMeHTa TenJooTAauH, 
BIUHCJIACMbIM B TeOpHH (7) vist CaMOBOCTIaMeHeHMA, HaxOJMM 3HayeHHe Ty, 
OIbIUee yKasaHHoro Ha 28°. Conocrapnenue Tg u T; AoKasbiBaeT, YTO B Mpo- 
TpaHCTBe O€3 CTeHOK peakUuA He Gosee 3aTpyAHeHa, YeM B HarpeToM cocyJe, 
[ KOHICHTPallM AKTHBHBIX WeHTPOB C YYeTOM BO3MOXHBIX NOrpelHoctel pacue- 
OB H ONITOB OM3KH Mexy coOol. OueBuaHo, 4TO reHepalluA AKTHBHbIX 
[CeHTpOB IIpH BOCMJIaMeHeHHH B HarpeTOM cocyye He oONpejelseTcaA JelicrBueM 
TeHoK. Bompocb! 0 MpwuwHaxX aHOMaJIM BOCIIaMeHeHHA xJIOpO-BOOpoyHEIX 
MeceH MW O MeXaHH3Me pa3BeTBJICHHA Weel MOKA OCTaIOTCH OTKPbITbIMH. 

B s3akuioveHHe OTMETHM, YTO M3yYeHHe BOCIVIaMeHeHHA pH yMepeHHBIX 
remllepaTypax IyTeM CpaBHUTeIbHO MefIeHHOrO ayMaOaTuYecKorO CKAaTHA, M0- 
sMIMMOMY, IlpeQnOUTHTe/bHee MeTOa yapHoH TpyObl, NowyuHBuero pacmpo- 
TpaHeHue ye mocie onyOu/MKoBaHHaA paOoTbl (1) MH cBxA8aHHOTO c paOM 
ICIOXKHEHHU, HE BbIACHEHHBIX JO Kona (°—4), Or HefocTaTKOB yyapHbIx Tpy6 
BOOOMeH TakxXe MeTO HarpeBaHia CMeCH B yJapHOH BouHe, OOpasyemoli me- 
ef ObicTpo setae mye (15). Mcnom30paHve sToro MeTOla JIA W3y4eHHA 
IpoleccoB BocrviaMeHeHua pu T = 1300 — 1600° K u coorsercrByrommx mepuo- 
lax WHAykKuMH t MopsgKa 10-5 —10-* cek. Moker CYLeCTBeEHHO JOMOJIHUTb 
[aHHble UCCJIeqOBaHHA alMaOaTuyeckoro BOCIVJIAMeHEHUA IPH YMepeHHbIX Temme- 
aTypax. J\ia usuiocTpauMa conocTaBuM 3HaveHHa T, Mt WIA KUCOPORHbIX 
sMeceh Hy u CS. us (*) u (*,. Bopruncnenna alor pa3yMHbIe 3HaueHHa 
A= 15 KKaJl /MOJIb Jud CS. H 2U aaa Hy, nocenHAA CpaBHUTeIbHO 61M3Ka 
< mpyBoqumomy B (16) sHauenuio A = 25 xka/Momb. Sapucumoct t (Te); 
mipefenenuaat B ('*) ana Hy, Takxe oTBeyaeT A = 20 kKaa/MOJb, xOTA 
OcOJIOTHbIe 3HaYeHHA t 3eCb MpHMepHO B 20 pa3 MeHbILe. 


VuctutyT (u3HKH WH MaTeMaTHKH Tloctynu.i10 
) Akaylemuw HayK AsepOCCP 12 XI 1958 
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PH3HYECKAA XHMUF 


A. C. JIALUKO 


O CTPYKTYPE )KHAKOLO CHJIABA AuSn | 


(ITpedcmaeaeno axademuxom I. B. Kypdtmocem 27 XI 1958) | 
TIpx uccneqopanun cTpoeHuaA %KHAKUX MeTaMYeCKUX CIIaBOB OCOObIE 
HHTepec ipecTaB.AAeT BOMPOC O BIMAHHH M@XKMOJIEKYJAPHOTO BSAHMOLeHCTBUS 
Ha xapakTep OmwxKHero NopayKa. B paGorax (*~*) meroqamu pextrenorpaduye: 
CKOrO aHaslu3a ObwWIO MOKa3aHO, YTO WIA pa KuAKUX OuHapHbix papain 
CKHX CMaBOB IBTCEKTHYCCKOH KOHILEHT: 
palnu (Hanpumep, Bi — Sn, Bi — Pb 
Sn — Pb, Sn— Zn) npu temnepaty 
pax, OJIM3KHX K TOUKe MaBJeHHA, OT} 
HOCHTEJIbHOe pacnosoxwKeHHe aTOMO 
oTBeyaeT CTaTHCTHKe OIMKHErO NOpAy 
Ke Kaxxyoro komnoueuta. Jia 93TuN 
CuCT€M KaK B TBe€pOM, Tak H B Xu 
KOM COCTOAHHH B3aMMOJCHCTBHeE OHO 
MMCHHbIX aTOMOB CHJIbHee, YEM pa3HO 
HMCHHEIX. 
B j\aHHOoH paOoTe wccjeqoBasic 
*KuAKHH chap AuSn crexuomerpuye 
Puc. 1. Pemetka AuSn cxoro coctapa (50%), KoTopbili B TBep 
JOM COCTOAHHM OOpa3yeT MHTepMeTas- 
JIMYECKOE COCAMHEHHE CO CTpyKTYPOH HUKeIb-apceHuyHoro Tuma (cm. pue. 1} 
KauecTBeHHble peHTTeHOr patbuyecKHe HCCJICLOBaHHA OblWIM MpOBeeHbI paHee (°) 
B nactosuje padote KpuBble HHTCHCHBHOCTH XuLKOFO cnapa AuSn nosyuents 
B Me€JHOM MOHOXpoMaTuyeckomM Ka-n3syyeHuH OT CBOOOHOH NMoBepxHocrTy 
oOpasila, HaxOMMBIUerocad B BaKYYMHOH BbICOKOTeMMepaTypHOH  peHTrenos} 
cKoH kamepe. Temmepatypa oOpa3ila mpepbiliiana TemmepaTypy MuaBnenns 
Ha 10—15°. Perucrpattua paccetHHbIX PeHTTeHOBCKHX JIy¥eli MpoBosusact 
cueTuHkoM Tuna MCTP-4. 
XapakTepHOH OCOGeHHOCTbIO KPHBOM HHTCHCHBHOCTH XKHAKOFO crilaBa (cM! 
puc. 2) ABJAeTCA HaslMuNe JByYX MaKCHMyMOB Ha BepxylIKe MepBoro muKa) 


MOJIO7KCHHE KOTOPHIX ONPeTeAeTCH 3HAYCHHAMH 
- | 


s, = 2,79A4 u s, = 2,40 Al, rne s= es sin; 


| 


| 
| 
} — JWIMHa BOJIHbI PeHTTeHOBCKHX wy4el; 29— yrom paccesHua. 

Ecuim MpeQnou0xKUTb, YO B XKUAKOM CiviaBe CyulecTByeT Ba Tuna yllako- 
BOK ATOMOB, HaJIO*KeHHE paciipeseeHHH WHTCHCHBHOCTH KOTOPbIX MpHBOLHT 
K HaOJ0faeMoMy paculeneHHIo NepBoro MMKa Ha KPHBOM, TO paknycbl nepBbIN 
ee cep 9THxX pacmpefeienuii MOXHO BbIMNCIMTb U3 cop: 
MYJIbI | 


od. 


7 
Smax 


jog 


R, =7,7/2,79 =2,76A u R,=7,7/2,40 =3,20A. 


B kpucTaMyeckoM COcTOAHMN MepBele Tpx KOOpAUHaln XxapakTepn3y- 
TCA CNEMYICUMM paciipesenennem aTomMoB. BauxKaliwumu cocelsmu aroma Au 
BastiorcA 2 aroma Au na paccrosunn 2,75 A u 6 aromop Sn ua paccroanun 
»84 A. Atom Sn umeer 6 6.1mxKaiimmx atomos Sn ua paccrosuun 3,71 A. Tor 
aKT, NTO PaywuyC KOOpAMHalMOHHOH cheppr Ri = 2,76 A, BemncneHnplit us. 
PHBOM HHTCHCMBHOCTH XKUHAKOFO ciiaBa, UM paluyce rf, = 2,75 A, paccuntaHHplit 
3 paclipeleieHHA ATOMOB B KPHCTaJJIMYECKON PelWeTKe, HAXOMATCA B XOPOLIeM 
OOTBETCTBHN, MOXKET yKasbIBaTb Ha HaJIM4YWE B XKUAKOM CIVlaBe ynopssoueH- 
OCTH, CXOMHOM C TOM, KOTOPaA CYyIECTBYCT B KPUCTaJHYECKOM COCTOAHHH. 
laluyc KOOpAMHalHOHHOH cheppr R, = 3,20 A, Bemucnenupli no nonoxKeHHtO: 


200 
40 
150 50 
| 00 ae 
§ B 
~s 
10 
50 
oO, Q on 
Oo 1 be if 4 Gig aa A A 4 o gé A 
S ——— 
uc. 2. Kpypaa pacipefenenua nHHTeHCHBHOCTH Puc. 3. PyHkuHA aTOMHOTO  pacmpene- 
WIA 2%HWAKOTO cnviaBa AuSn JeHua faa cnnaza AuSn 


akcuMyMa s = 2,40 A‘ kpwBol MHTeCHCHBHOCTH, HaXOJMTCH B XOPOLIeM 
JOTBETCTBHH CO CpeAHHM payNyCOM KOOPAMHAMMOHHONM ciepbl 7, CraTucTuue- 
<OrO pacnpemeyieHuA, eCH MIA pacdeTa UCNONb3OBaTb 3HAYeHHA PayMyCos. 
epBLIX TPe€X KOOPAMHAMOHHBIX Cbep KpuCcTamMueckoro AuSn: 


2,,75-242,84-643,71-6 


14 320A 


le 
Takum o0pa30M, Hapsayy c yNOpaAOUeHHbIM paclpeeseHHeM AaTOMOB, B 2%KHI- 
OM ClvlaBe HeOOXOMMMO MIPeANOMOKUTb CyULECTBOBAHHe ‘CTaTHCTHYUeCKOrO: 
acipeneeHua. KoopiunallMuoHHble YnCa STHX PacnpeeeHul MOXKHO oMpe- 
eJIMTb H3 KPHBOM aTOMHOrO pacmpeseneHua. KpuBaad aToMHOro paciipexelennAa 

ACCUHTHIBANAaCh U3 cbopmyspt (°) 

2 2 
4 nr? {ny Ky 9; (1) + m Ky Ko pe (1) + Me Ke Po (2) + Me Ko Ki ti (2)} = 
are 
PC ps é 
= Arr? (n, Ky + Me Ke)? Po + =*\ (ig — 1) ssinsr ds; 


0 


ecb ig—1 = (1. — pir f2) / dy fs p, (7) — paquambHad byHKiua pacnpeye- 
SHH ATOMOB j-rO COpTa OTHOCHTeJIbHO Haxosilerocd B Havalle KOOpAMHAaT 


rOMa {-ro COpTa; 
i 
roe fea 
ny fe + M2 fe cp 


— CpejIHAA MJIOTHOCTh aTOMOB B OOpas3ile; M,, M2 — aTOMHble JOM U fi, fe — 
rOMIIbIe (pakTOpbl aTOMOB MepBoro M BTOPOro cOpTa COOTBeTCTBeHHO; J, — HHTeH- 
{BHOCTb PaCCeAHHbIX PeCHTTEHOBCKHX JIyYel B SJIEKTPOHHBIX eC/MHHILAX. 


Ha xKpuBoi aTomHoro pacnipeyeienua (cM. pic. 3) XOpowio BbIABIAeT 
MakcuMyM pu 2,95 A. TJomjaqb lox MakcumMymom papna 8. Pacuer OOP 
WalMOHHbIX YHCes MpOvsBORWIcA No dopmy.iaM: 

a) JIA ynopajouenHoro pacnpeseseHux 


AY (K2Z, (1) + KG Ze (2) + 2Ki Ko Zs (1)} = A; | 
6) Wa cTaTucTuyecKoro pacimipeevleHHuA 


(2A) (Ki + Ka)? Z = Ai 


3hecb Zi(1) — uucno aToMoB MepBoro copTa B MepBok KOOpAMHallHOHHOK ccber 
aTOM@ Il€pBOFO COpTa UH, COOTBETCTBEHHO, Z2(2) WIA aTOMa Broporo copTa; Z2(1)- 
YHCJIO ATOMOB BTOPOrO CopTa B NepBO KOOPAHHAllMOHHOH Ciepe aToma mepBon 
copta; A — muoulayb mo MakKCHMyMOM Ha KPHBOH aTOMHOrO pacer 
(puc. 3), Z — KoopyuHall\HOHHOe UNC. 

Ecam mpeqnooxkutb, YTO momoBuHa aToMoB Au u Sn pacmpesenena ors 
THCTHUECKH, a OCTAJIbHaa YaCTb ATOMOB HMEECT TAKOH 2Ke ON MPKHUH MOPAOK, Kat 
B KpuctTajmuyeckom AuSn, TO KOOPAMHaHOHHOe YnCIO CTaTHCTHYeCKOrO pa 
mpewqenenux Oynzer papyo 10. Tomomwenue MakcuMyMa Ha KPHBOM aTOMHO! 
paciipeAeeHHA MOMKHO TOPa OMpeleuTb Kak CpeHee u3 PpalMyCcOB KOOPAHH 
IHOHHBIX Ciep ynopsoueHHoro uM CTaTucTHYeCKOorO pacmpelerennit 


2,76 + 3,20 
a 

STo s3HayeHve xopollo cormacyetca co 3HaveHuemM 2,95 A (pune. 
SKCHePHMeHTaJIbHOH KPHBOH aTOMHOrO pacmpeyeienus. J[pyrne mpeqnosons 
HHA O BeCax CTaTHCTHYeCKOrO MH YNOpAOYeHHOrO paciipeyeleHuH aTOMOB Ip 
BOAAT K KOOPAMHALMOHHbIM 4nCaM, KoTopbie Oombuie 12 uanu MeHbue | 
[lostoMy MOxKHO AyMaTb, 4TO JOA ATOMOB, PaCIIpeMeICHHIX B 2KHIKOM CII 
CTATHCTHYeCKH, MOXKET JIMLb HeEMHOFO MpeBbIllaTb NOJIOBHHY. 

M3 MpMBeeHHbIX BbIINe JaHHbIX CeLyeT, YTO MPH MWlaBeHuN CaBa AuS 
NOHOFO MepeMelIMBaHHA ATOMOB He poucxoquT. OKon0 MOJOBHHbI aTOMG 
BOJIM3H TeMMepaTypbl WiaBleHMA COXPaHAIOT OWKHMM NOpAOK Takoro THMA 
Kak MB KPHCTaJIMueckoM CoctosHHH. A MMeHHO, B MepBbIx JByX KOOPAMHallHor 
HbIX cepax aroma Au Haxogurca 2 aroma Au u 6 aTomos Sn. Hapsgzy c yne 
PANOYCHHDIM PaCIPeeICHHeM ATOMOB B XKHAKOM CIWaBe OKOJIO MOJIOBHHbI aTe 
MOB MME€IOT CTAaTHCTHYeCKOe pacipesemeHue C KOOPAMHaLMOHHbIM 4ucsom If 
IIpv noBbileHun TeMNeparty pbl LOJA ATOMOB CO CTaTHCTHYeCKUM pacmpeseneHue 
YBeIMUMBaeTCA 3a CUeCT YMCHbIICHHA UNCJIa ATOMOB yMOpAOUeHHbIX OOacTer 


=3/2,98/A: | 


Muctutyt metasopu3uKkn Iloctynuso} 
Axkagjemuu HaykK YCCP 22 XI 1958 
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Hornagn Akagemuun wayrn CCCP 
1959. Tom 125, Ni 4 


PHSHTECKAA XHMHA 


Jl. A. JIOBAYUEB 


fEOPHA TWENOUENHO-TENJIOBOrO PACHPOCTPAHEHHS! TJIAMEHH 
C ABYMA AKTHBHbIMH WEHTPAMH VW PA3JIMUHbIMH 
KOJ®P®HUUKHEHTAMH WX ANOOY3HH 


(I]pedcmaeaeno axademuxom B. H. Kondpameesoim 14 XI 1958) 


| Cxema peaxyuu, B KoTopof A u b—ucxognpie Bemectsa, C — mpoxyKt 
jeaxuun, P; u Py, — akTHBHbie WeHTpbI, NPMHsATa B Buse: 


M+A+2P,+M, O=hAgR(T’); (1) 
Pree b= Cee PL fb Quit = yi a et (2) 
Poe aes Cue p. Qt, = hy Pony = hyK (T’) mane; (3) 
Peel Ca Eee Qsflg = A3F ghz = h3Kg(T’) nche; (2’) 
P, + CSAP, Qin = AFim =hK(T\ nem: (3’) 

OP, +M+A+M, = Xni=hwW (T')ni. (4) 


OGosnayenus, pa3MepHOCTH MH YCJIOBHA K 3alHcaHHbIM CipaBa BbipaxkeHHAM 
(A CKOpOCTeH BbIeeHHA MJIM NMOPIOUeHHA Tella CXOMHbI C MPHBeeHHbIMH 
» Tpeybllymeh cTaTbe (‘), B KOTOpOH ObIIM NOJyYeHbI COOTHOUIeHHA [IA 
ppeweeHuA CKOPOCTH pacpocTpaHeHua MJiaMeHH B CHCTeMe C JBYMA aKTMBHBIMH 
(eHTpaMu MIpH OMHAKOBbIX KOS punNeHTax ux Audbysuu. Ira saqaya Oplia 
yelleHa IlyTeM CBeJleHHA ee K pelleCHHIO C YIpPOULeHHOM CxeMOM WeNHOH peakUMH 
[ AKTHBHbIM WeHTpOM OfHoro Bua (7). Pewlenwe saqayH HacTOAMeH cTaTbH 
SyfeT MosyyeHO ApyruM MeTo]OM. 

Cuctema ypaBHeHvi JIA cCTall\MOHapHOro JiaMHHapHOrO MJIOCKOrO [JlaMeHu 
IpH IIPHHATHIX YCJIOBMAX H CXeMe peaKUMH COCTOHT U3 Tpex ypaBHeHHH: 


. ppp’ — Bep + Qity + Qate + Qsfte + Qat + Xni+D=0, (9) 
9, pn, — pn, (B— Dyp’) + Fats + Foftz— Fini — Fam +R—Wnj=0, (6) 
Dop?ns We pny (B — Dap’) + Finy + Fat — Fate — Fyn, = 0, (7) 


ne B=up; Dy, =eDp,; Dz =pDp,; u — CKOpocTb NoToKa, Dp, u Dp, — Ko9- 
bullveHTh! puddpysun P, u Py, a oOosHaYeHMA, pasMepHOCTH HM YCJIOBHA K ypaB- 
ICHUAM HW OCTANbHbIM BeJIMYMHaM H YHKUMAM CXOJHEI C NPHBeeHHbIMH B (?). 

Yuer cKopocteli KBaypaTHuHoro oOOpbipa Meme, MAyWINxX Yepes TPOHHbIe 
‘TOJKHOBCHUA, 3HA@YHTEbHO OCJIOXKHAA KOHCUHbIe pe3yJIbTaTbl, He MPHBOAAT 
¢ BAaMETHOMY M3MCHeEHHMIO BeEJIMYHHbI TeOpeTHYeCKOH CKOPOCTH pacipocTpaHeHHsi 
wiamenu. TlosToMy TpH BbIBOMax CHayasia OyyeT mpHHATO, uTO W = 0. B yautb- 
lelituem OyeT MOKa3aHO, KaK BbIYMCJIATb CKOPOCTb pacnpocTpaneHuA MaMCHH 
: yueTOM CKOPOCTH KBafpaTHYHOrO OOpHIBAa LeTeH, MCHOMb3yA [vA STOFO NOvly- 
eHHbIe paHee MpHOJIM2KeHHbIe COOTHOIICHHA. 
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Tlonaran cnayana W =O, KoHWeHTpalMuM aKTHBHEIX weHTpoB npa T = 7 
(p =p,,), B COOTBeTCTBMM Cc (*), 3aIIMIIeM Ha OCHOBaHHH (6) u (7) B Buy 


Nim = ty + (Rin aa Gomflam ca Gimtlim , Blyp,,,) Ni, ( 
Nom = te + (Gimtim — Gomflem — Blzp,,) N2, , ( 

rye 
n,.— No No, — Meo ig fa | 
L=— i , N= ——... Ne= , t=mot+ ule 
1 ips : sie iy Ano sate Te 2D, 6, : 


bs = tig t-loTme ct = TT Tay Le 0, Gp a a Oo ee 
_ Peuiaa (8) u (9), Haliyem mocse npeoOpasoBanHit 
tam = {ty + (Rm — Blyp,,) Ni + U(tsNa + tox) + (Rm —— Blp,,) NaNo] Gem) My 

| (101 


Nom = {te — Blap,,Ne + [(tiNe + toNy) + (Rm — Blp,,) NiNo] Gim} Mi, (1 ‘| 
me l= 1, + iu My= 1/ (Gina Gone): , 
| 
{ 


Tlogctasnaa (10) wu (11) B (5) npn T=T,» (pH stom p= p,, up, = 
C yNeTOM MlovlyueHHOro paHee cooTHoWeHuA B= yp, = np, (*), THe 4 = 49 /cT 
NOJYYHM JIA OMpeseseHua p, 


— 


A,p§ at App' ia A3p? +A, 0, ( 


rae Ay = 4eyDymDom, As = 2enr (GimDam + GomDim) + 27 (SimliDam : 
te Sema in.) = 2 Duman Sumlite Sent pian oD age Asani ean 
+ SomGim)— 27 (tyDim-+teDeam) (SimGam+ SomGam)—2r@Dm (GymDeam-+ GomDim)— 
— 27 (SimRmDem), Aa = — Rt? (SimGem + SomGim), Si: = Q1 + Qs = Fis 
+ hyF, WU So = Qe + Qs = heFs + hg Fs. 
llonaran, aro R= DM =0, nosyaum us (12) 
Aypt = Asp? + As = 0, (13 


re A, u A,—snauenua A, u A; npn R= O=O, 
CkopocTb paciipocTpaHeHHa MvlaMeHH HaXOAUTCA TO COOTHOLeHHIO 


1 
Uo = ey MPs (14 
rae p, ompegessetca no (12) wm no npuOsmxeHHoMy ypaBHeHuto (13). 


Touy uum TpeTbe NpHOMxKeHHe, MOOXKUB B (13) ,=<0 w cunTaa TaKxKe 
4TO Als a 2cy, if (Gin oa +- GenDin)s 


p= En td Onan FSi) ( ae = ! 

‘ HS) (GimP om sit Gem? 1m) Wily ( : 
2q 24192 (ti + te) cD eDan 
ised ae £1191 + loXeqe2 ” nie ro ’ “2 = ae Diy= DymGi, Doo = Dem: 
je talk! 1 \ Qo—1 
Ho 0 a i 
= — | mpu Dp:~ (T’)* SH AMOFr fe). 1\ae 
91 re | ol Pp gah Bed Sion eats ibe ue upa Dp, ~ (T’)”, 
m 


nla se Hien 
Uist 


a 4 
ae W Dy = 
130 


| ee ene, no (15) B (14) u yunrpiwan o6osHayenua K (8) u (9), 
| yuYHM pH J, =—0,57, mpvOmmKenHoe cooTHouleHue WA onpererenus 
| CKOpocTH pacipoctpaHeHua mviaMeHn: 


= 1 1.Q mm pm 
Uo 20) 0 / 2cT., ’ (16) 


Je 2q :2q 
gp amo oat ( (uaa (17) 
(%4rP ym + MD om) (Gim + Gym) 
(2p —F yp) (FmP om + Gem? im) ’ eo 


n= (1p +] Nor) 


Qn = ‘ 
o Gim + Gom (19) 
Mt rPpam + MP pym 
a Mp 1 Nop ; e) 


a kosduivextbl € wu ¢, YUNTbIBaIOMHe COOTBeTCTBEHHO BJIMAHHe CKOpocTH 
) 3aPO7KCHHA HW CKOPOCTH KBaApaTH4HOrO OOpbiBa Were, BLIYMCAIOTCA Coracuo (1) 
) 110 COOTHOIMeHHAM 


| : 
| 4 of 16 qxcT_.R 
=) sf1 1 nim 
qcT .W,, —'/2 
C= ! oe “eer : (22) 


Ilonaraa, Kak 3TO OpIIO cfemaHo B(?), 4YTO pacnpeyeeHne KOHWeHTpaHii 
| AKTHBHBIX ICHTPOB OlpeyeJneTCHA 3HayYeHHAMH BeJIMUAMH pH T = 7 ,, nNosyuHM 
|B cootsetcrsuu c (10) u (11) sapucumocTH KOHIeHTpallMli AKTMBHBIX WeHTpOR 
| OT Temleparypbl: 


cae (4 Digg Prld) Tis [Geass +2 Dispe Ce By al Prn)| ri 73 = 1) 


ny (T) tas 
: 4 DF Oe Pt: - 2p, (Gin P om Ga et Vpn) ) 
: fp (2) = (4 Di PamP ml) Tet AG A d= D, tle] Cs D (24) 
Ba) a —— : A) 
4 (pg Dy oe +2 Pe (GimP om na Gym? 1m) if gia ad 


The An = 2p? (4Dim + l2Dom) T + (Rm — ylp2.)T(T,—T), a Py, =P, HAxo- 
mutes no (12) uau no mpHOnwKeHHOMy ypaBHeHnio (13). 

Jlasa qByx curyyaep xsopo-BOAOposHOrO TuiaMeHn ro (16) Obit paccunTanpr 
TeOpeTHYUeCKHe 3HAYeHHA CKOPOCTeH pacipocTpavHeHuA MaMeHH, KOTOpbIe MpHBo- 
atca B ta6a. 1 BMecTe C COOTBETCTBYION[MMH OMbITHBIMA BeJIMYHHaMH M0 (*). 
KoucraHTbl CKOpocTeli XHMM4eCKUX PeaKUMi, HAMeHHbIe Ha OTbITe H€3aBHCHMbIMH 


, 


OT IwlaMeHH KMHeTHYeCKHMM MeTOJaMu, ObIlaH nipHasTbt mio (4): Ky = 10%? x 
x exp (— 0500/RT’), K,=Koo? exp (—2500/RT’), Kg= 10° p? exp (—5200/RT’). 
Baio mpuuato: K,=0, hy = —2-10°, hp = 4,6- [04 he = 2-10": Mua o6eux 
cmeceli KoabpuruenTh jucpy3HH MM TeMJIOMPOBOAHOCTh ObIIH B3ATHI_ TO las 
(Dp,)y = 0,19 (atom Cl), (Dp,)o = 1,04 (atom H), hyo = 8,6-10°°. anutie, 
NOWYYCHHbIE Ha OCHOBAHHM TepMOJMHAaMHYeCKHX paCueTOB, MPHBEeHb! B Tab. 2 
(rme » — MovleKysIApHbI Bec CMeCH). ; 

Tlpu omenke BO3MOXKHbIX HaMOObUIMX SHAYeHMM JIA KOHCTAHT CKOpOCTeH 
mpoueccos (1) u (4) pio ycranoBseno, uro § = 1,00 un Y = 1,00. Bauny He- 
KOTOPOM HeACHOCTH OTHOCHTeIbHO 3HAaYeCHHA IpeAIKCMOHeHTa Mpolecca (3) 


pacueTb Obi BbIMOJIHeHbI WIA TByX 3HaueHHH MpetaKcnoHeHTa (cM. TaOs. 1). 
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IlpuHuMait BO BHUMaHMe CoMocTaBseHHe TeOpeTH4YeCKUX 3HaveHHH CKOpO- 
creli pacmpocTpaHeHud IJlaMeHH, BbITHCCHHEIX MO COOTHOMICHHIO, aHaslOrHi~ 
Homy (16), c pe3ybTaTaMH UMCIeHHOrO MHTeErpMHpOBaHHA WCXOMHOH CHCTEMPI 


ypaBHeHHli, puBeseHHbIMu B (*), a TaKAe COOTBETCTBHE ME2KIy OMbITHBIMU H 
TeOpeTHYeCKUMH 3HaYeHHAMHM MO TAG. 1, MOXKHO CleaTb BbIBOA O TOM, "ITO | 
TeopeTHuecKOe PaCCMOT- | 
peHue JWIA CucTeM co CxeMoH peak- | 
Wuu, WOLOOHOM MpuBeseHHOK B Hatawe | 
MIpaBHJIbHO OMH- | 
pealbHoro pacipo- | 


I eIeHHOe 
TaoOuuma 1 PQRee 


OnbiTHble u TeopeTHyecKkHe 3HaveHHA CKO- 


pocteli paciipocrpaHeHia mMaMeHH (cM/ceK) 


‘ HacTroallen 
TNA XJIOPO-BOAOPpOWHbIX cMeceH 


CbIBaeT IIpOmecc 


cTaTbH, 


cTpaHeHua Takoro MlaMeHn. 
Sait Mee Tlonyuenupie pesysbptatel (ra6n. 1) 
OOOCHOBHIBaIOT BOSMOXKHOCTH Ollpewese- 
0,6H,+|0,5H.+ HMA MCTHHHDIX KOHCTaHT M 9HeprHi | 
+0,4Ch/+05Cl — axTyBaILHH 9JIEMCHTAPHBIX IpOMeCCoOB M0 
OMBITHBIM 3ABHCHMOCTAM CKOpOCcTH pac- 
OnpirHple qaHHble Bapro- | 405 300 NpocTpaHeHuA WIaMeHH OT TEMIepaty pb 
nome (*) rOpeHHA, UTO ObIO paccMoTpeHo B (') Ha 
Mo (16) npu K,=10'*7| 347 | 368 
pa ; mpuMepe coornomlenua Tuna (16). asa 
flo (16) mpm K,=10':4 | 252 "| 278 3THX Weel MOFyT ObITb HCMOJIb30BaHbI 


MW 3aBHCHMOCTH CKOpOcTH pacipocTpa- 
HeHHA WwaMeHu OT JaBeHuA. Bosiee TOUHad OOpaOoTKa OMbITHbIX JAHHbIX BO3- 
MoxKHa 10 cooTHoueHuio (14) c ucnomb30BaHHeM ypaBHennit (12) uu (13). 


eNomuoie 2 
TlanHpie TepMoyMHamuuecKoro pacueTa 


CoctaB np(He) na(Cle) nc(HCl) n(C1) n2(H) 
roprouelt aro u, T/MOJIb G 
cMecu KaJi/r-rpax 
MOvJIb/r CMeCH 
ceree 5 =P JO mote Ome aed Ome 0 0) 0 36,5 0,208 
F¥;0Uls T 421389 7,36-10-9|6 85-10-31 , 26-10-2 — — ono OF 225 
T, =2485)1 04-10-34 ,65-10-5 2,51 -10-2)2, 25-10-3/4 ,26-10-4 Soi 0,241 
0,6H2+ P2938 2,03-10-21/4 ,35-10-2 0) 0) 0) 29,6 0,258 
10,4Cls 7’ 4337|1,36-40-2/6, 75-10-81 ,32-40-2)  — = gy |, Mere 
T, =2380|6,97-10-3|1 ,67-10-6 2,64-10-216 ,08-10-4/2,23-10-4 29,3 0,293 


3aBHCHMOCTH CKOpOCTH PaClIIPOCTPaHeHHA TWIaMeHH OT JlaBJIEHHA HM TeMIe- 


paTypbl ropeHusA onpekeMAIOTCA TIaBHbIM OOpa30M H3MCHeCHHeM KOHILeHTpallyn | 
BeAyULero AKTHBHOTO IenTpa (*) c LaBsIeHueM u Temmepaty poli. Coornomrenue (16) 


AaeT BO3MOXKHOCTh KOJIMYCCTBEHHO OMCHHBATb BeLYILYIO POMb OHOFO u3 JByX 
aKTMBHBIX IWeHTPOB IPH PasJIMYHbIX KOSppuUNeHTax ux Auddy3sun. 

CoorHouenue (16) mosBomner paccuuTHIBaTh H3MCHeCHHe CKOpOCTH pacipo- 
CTpaveHHA IWIaMCHH IPH OAHOBPeCMeCHHOM H3MeHeHHUM KOaPphulluenHTow uddby- 
3HM AKTHBHBIX IeHTPOB HM TeMMOMpoBosHOCTH cMecH. 


UnctutyT xumuyeckoli dusuKu 


Akajemua HaykK CCCP Toctynusio 


Il XI 1958 


IMTHPOBAHHAA JIMTEPATYPA 


1 J], A. JJopaues, JAH, 124, N6(1959). 2JI.A. Topau eB, JAH, 120, Ne 6, 1287 


(1958). %E. Bartolomé, Zs. f. Elektrochem., 54, Ne 3, 169 (1 

wiZoeet- ., 54, No 3, 950) ee Ae es - 
man-Dickenson, Gas Kinetics, London, 1955, p. iy 0; K er mt gene 
R.C.Anderson, J. Am. Chem. Soc., 77, 232 (1955). | ® 


132 


Wokaann Akagemun Hayk CCCP 
1959. Tom 125, Ne 1 


PHSHIECKAA XHMH A 


b. H. JIOCEB, M. A. TPOAHCKAS, 9. A. BbIJIBIHA 


OBPASOBAHHE TFEKCAXJIOPSTAHA TIP y-OBJIY YEHHU 
YETbIPEXXJIOPHCTOrO YIJIEPOJIA 


(ITpedcmaeaeno axademuxom A, B, Tonaueeoim 25 XI 1958) 


| Mbl HCCueMOBaIM MpOkyKTbl XJIOpHpOBanuA ras, OOpasyioulmeca upH 
| Y-O0Jly4eHHH HCKOMaeMbIX yrviefl B Cpese YeTHIPexxopucToro yraepoya (2-3). 
Ilo ycnosuam onpira yroub mpesBapuTebHO BHICYIUMBaICA, pacTupadicA um Mpo- 

cenBayica Yepes cuTO 0,25. Hapecka yraa oKoo 51 c WeCTHKPaTHbIM H3OBITKOM 
CCI, nomemanacb B CTeKIAHHYIO aMIyJy, KOTOpad 3anauBaacb B aTmocdepe 
Bosfyxa. Mcrounwkom Y-natyyenna cayxum Co? momuoctrro 21000 r-9KB. 
“paqusa Ha ycTanopke Mysuko-xumuyeckoro uHCcTHTyTa uM. JI. SH. Kapnopa (*). 
| O6syueHne MponsBoANOCh NpH MouLHOCTH JosbI 3,5 -10° 4 1,15 -10° r/uac. Uure- 
rpaJIbHaA 03a BO Bcex cuyuaax Ona 108 r. 

Ilocne oO61yuenua yromb oTgensica or CCl, u nogpepraica fambHelimemy 
uccleqopannio. UerpipexxsopucThli yriepok, KOTOpbI mocie oOmyueHuA Cc 
yrieM lpHoOperaer TeMHYyIO KPaCHOBAaTO-KOpHUHeBy!O OKpacKy, MosBepraca 
pasronke. Bolu nomyyenst ppakunu 76,5—78°, 78—80° u 80—90° u rycron 
cCMOO000pasHbIH OCTaTOK, H3 KOTOPOTO IIpu aJbHeMIeM NOBbIMeHHN TemMmepa- 
TYPbl BOSFOHANOCh Oemoe KPUCTAaIIMYeECKOe BEULECTBO C Pe3KHM 3allaxoM. TaKoe 
*Ke Oesoe KPHCTAaIMHYECKOE BEMLECTBO ObIIO BbIZeIeHO u3 (pakiWul nocse ucna- 
penusz CCl,. Onpenenenne pacTBopuMocTu MokKasasl0, UTO BeEULeCTBO COBeEPILeHHO 
He PaCTBOPAeTCA B BOE, XOPOLMIO pacTBOPHAeTCA B alleTOHe, OeHsose HW UeTHIPeX- 
XJIOPHCTOM yruiepore. [locne ouucTKH BbIAeeCHHOFO BeMLeCTBa MOBTOPHOM BO3POH- 
/koH Oblia onpeyenena TouKa MuaBeHuaA 183,5—184°, M = 236,76. 

Hafizeno %: C 10,21; Cl 89,60; H 0,0 
C,Clg. Bsruucneno %: C 10,14; Cl 89,86; H 0,0 


| OeMeHTapHbI CocTaB, TOUKa MaBsICHHA HW CIOCOOHOCTh BOSPOHATLCA JaloT 
OCHOBaHHEe CYHTATb, YTO MOJYYCHHOE BeULECTBO ABIACTCA TeKCaxJIOpSTAHOM. 
| V3 xaxgprx 30 r uerpipexxsiopuctoro yriepoya, B3ATHIX JIA OLHOFO ONBITA, 
Tocuie o61yyeHuA Oplwio NomyueHo 0,46—0,6 r rexcaxsop3TaHa, H€3aBHCHMO OT 
MOWHOCTH 103bI (3,5 -10% un 1,15 -10° r/aac), Ho Mp OMHOM MTOM xe HHTerpasb- 
Hol mose 108 r. Pacxomyenue B KOMHUeCTBAX BbIAeIeHHOrO TekcaxJopsTaHa 
OOBACHACTCA NOTEPAMH IIpH OTTOHKE pacTBOopuTesA 3a CYeT ClocoOHOCTH TeKca- 
XJIOp9ITAaHa BOSTOHATECA. 

_  Oneprervueckuii BbIxog reKcaxsopsTana, PaCCunTaHHbIH 10 CpeLHUM JaHHbIM 
'43 HeCKOJIbKUX ONbITOB, paBeH 1000 momexya Ha 100 9B. 

Jl 1d BbISCHCHHA POH B OOpa3s0BaHHH FeKCaxJOpsTaHa yIiA WIM MpOLyKTOB 
'eTO pa3JlOxKeHHA, MPHCyTCTBYIOWMX B OOJTyYaeMOH CucTeMe, HAMM MPOBOHJIOCb 
oOyueHne UeTbIpexxsopucToro yruepoza 6e3 yriA B TeX %Ke yCOBHAX WH TPH 
Toit Ke uHTerpabHoH Jose 10% r. Tlocne o61y4enna CCl, OTTOHSJICA, a H3 OCTAT- 
‘Ka BOSrOHKOM ObIWIO BbI-eIeHO Gemo0e KPHCTaJJIMYeCKOe BELLeCTBO, HLeHTHPULLN- 
) poBaHHoe Kak TeKCaxJop3TaH. DuepreTuyeckuli BbIXOM TeKcaxJOpsTaHa B STOM 
cyuae Taxxe Obit 1000 Monexya Ha 100 9B. 

| ~B nocmemHee BpeMs B uTepaType MoABHAHCh yKasaHuA Ha OOpasoBanue re- 
KcaxvlopsTaHa mp payuornse CCl, (°,°). Uspectuo Takxe oOpasoBpanne TeKca- 
_xmopatana “3 CCl, B yabTpatpnomerosom cpere (”). OfHaKO B STHX pa6otrax He 
433 


MIPHBOAMTCA aHHbIX OO 9HEpreTHYeCKOM BbIXOMe FeKCaXJOpsTana, Tak KaK aBTO- 
pbl paOor wn He CTaBHJIM Mepex COOOK WelH BbILeIHTh TekcaxsOpsTaH, HJM 
HCNOIb30BaIN Apyrnue Bub ussyyeHHi (*) H Wosbl, MeHbIIMe, YeM B HallleH pa- 
Gore. Bu u3/ly4eHus HW 03a, Kak 110Ka3aHO B paooTe A. B. 3umuua u 3. C. Ero- 
posoii (°) Ha Mpumepe YeTbIpexxOpHCTOFO yrepola, B/IMAIOT Ha BbIXOA MpOAyK- 
TOB paluoinsa. Tak, BbIXO CBOOOAHOTO xJlOpa H3 CGlass cilyyae {-n3syueHHAa 
B 2,5 pasa Oonbule, 4eM pH OOyYeHHN %-YaCTHILaMH MPH TOM We MHTEPPalib-} 
HOH Jl03e. | 

O6paszopanne NpokyKToB pauounsa CCl, mpezcraBeHo aBTopaMH CJleyt0-- 
me cxemol (°): 


| 
i 


CCla— we CCl} + Cl", 


CClg +f Cl* =16CI5 + Cie; 
2CCI;, > CeCe. 


| 
Axsropp paOorbi (°) MpHHuMatoT, 4TO B pesy/ibTaTe paguomn3a CCl, Bos-; 
MOXKHO OOpas0BaHHe TeKCaxJOpsTaHa, OMHAKO eFO KONHYECTBO ObLIO BEPOATHO! 
H€3HAUHTeIbHBIM HW MO9TOMy OH He Obl BbIeTeH. B Halwem ci1y4yae OobIION 
SHeprernueckHl BbIXO rekcaxJIOp2TaHa FOBOPUT O WeMHOM XapakTepe peaklwn 
H MOXKET ObITh OODACHEH CxeMOi, NpenoxweHHOH A. B. Sumunpm u 3. C. Ero-; 
poBoli, c MoOaBeHuem peaxkttun (3), OObACHAIONLeH LO HEKOTOPOH cTreneHH OOJIb- 
t0H BbIXOL PekcaxJIopsTaHa, 


CCl WS OCI CT) (1) 
Gel +. Cit Ooh eaCe, (2), 


CCl4 + CCl, > CoCle + Cl-, (3) 
2CCl3 > CeCe. (4) 


B 3aKJOUeHHe CUMTAeM CBOMM AOJITOM BbIpasHTb OularofapHoctb A. X. Bpe- 
repy 3a MOCTOAHHOe BHAMAHHe H NOMOLIb B MpoBekeHuH padorHl. 


VYuerutyT ropiouux MckKomaembtx Tlocrynuso 
Axagemun HayK CCCP 25 XI 1958 


UHMTHPOBAHHAS JIATEPATYPA 


1B. HW. JIoces, ©. A.Canpskun uap., Becra. AH CCCP, Ne 10 (1958). 
+b. MW. Jloces, M.A. Tposxuekas, 9. A. Biasrnwa, JAH, 120, Ne 2 (1958% 
479.A. Ba anna, B. HW. Jlioces, M.A. Tpoauekaas, Hes. AH CCCP; OTHE 
Ne 4 (1958). 4 Usoronpi u usmyuenua B xumun, M3q. AH CCCP, 1958. 7 A.B. 34MueL 
3.C.Eroposa, C6opH. pa6or no panuanuouHoi xum., W397. AH CCCP, 1955. ® E. Bow) 
fne, Chem. and Ind., Ne 46, 1372 (1956). .7 K. Peordte, J. prakt..Chenmt 
5, No 3/4, 196 (1957). ® W. Mund et al., Bull. classe Sci. Acad. Roy. Belg, 41, Ne 9,| 
929 (1955) : 
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Hokaage Akagemuun nayr CCCP 
1959. Tom 125, N 4 


PHSHYECKAA XHMHA 


10. H. JIKOBHTOB u B. M. NOJIAHCKUM 


PACYET HOBOH AYENKH [JIA VSMEPEHWS JABJIEHHA 
HACbIMJEHHbBIX NAPOB METAJIJIOB 


(ITpedcmaeaeno axademukom H. IT. Bapdurnoim 1 X 1958) 


CoppeMeHHad TeXHuka TpeOyer ns0OpereHHA BCE HOBbIX HM HOBbIX CIIaBOB 
> CaMbIMH PasHOoOpasHbIMH CBOHCTBaMH. PemeHnio STOM 3a.auH BO MHOFOM MOryT 
JOMOUb 3HAHHA TEPMOAMHAMHYCCKHX XapaKTePHCTHK MeTaJIJIOB HW CiwaBoB. O- 
40H 3 OCHOB HX OMPeeeHHA ABJIAeCTCA u3MepeHne LaBJIeHuA NapoB Hal Me- 
raJlJiaMH HW CIvlaBaMu. 
na ompezenenua JaBnenusa napos or 10-? go 10-§ mm cymecrsylor fBa 
metona: 1) meroy Jlaurmiopa, B KOTOpOM u3MepseTcaA CKOpocTh cyOuIMMalluH 
WIM WCMapeHuA) C OTKPbITOH MoBepxuoctn, u 2) Merox Kuyycena, OCHOBaHHDbIII 
da H3MepeHHH CKOpocTu s*py3uu Napa yvepes OTBepcTHe B CHellMabHOH AUeH- 
<e. Ec m— macca Metasula, CKOH™2HCHpOBaBUIeroca Ha eMule moBepx- 
aocTH aklilelropa B euHHIy BpemeHu; M — momekyJIApHblli Bec UacTull, 
Opasyroulux nap; R — yHuBepcaibuaA rasoBad mocTosHHad; T — aOcowot- 
Has TeMMepatTypa, TO JaBJIeHHe Napa Pp onpeemaetrca mo dopmyviam: 

3 mMetonwe Kuyfcena 


p= my 22 RF. (1) 


3 metoge JlaxHrmropa 
m 2 RT 9 
pay, Mm (2) 


 B ypaspnenun (2) « — KoaddultwenT akkomogaliun nopepxuoctnu. Jia Oomb- 
WHHCTBa MeTamioB a = 1 ('), Ho B auTepaType MMEIOTCA JaHHble, COrlacHo 
KOTOPbiM a JocTuraer 0,2 (°). 

JA ompelqeneHuaA aBJeHHA Mapa Hao 3HaTb J1HOO NOUlayb sddy3HoHHOrO 
orpepcrus (auelika Kuyfcena), 1H00 BelWuHHY MW COCTaB NOBepXHOCTH HCNape- 
dua («auelika» Jlanrmiopa). 3-3a 6ompuloli WMTebHOCTH SKCMO3HUHH (0 He- 
°KOJIbKUX YacoB), B TEYEHHE KOTOPbIX MPHXOMMTCA MOWLepXKUBAaTb NOCTOAHHBIMA 
MapaMerpbl SKCIePpHMeHTa, B YaCTHOCTH BeHYHHY 2ddy3HOHHOrO OTBepCTHA 
WIM BEIMYHHY MOBepXHOCTH uCNapeHuA, OWIMOKH B HSMepeHHH LaBJIeCHHA Napa 
qocTuraioT jeciTKoB mpolentos. B metogze JlaHrmiopa HeoOxXO,uMO 3HaTb 4, 
3HaYe€HHA KOTOPOrO TOUHO HeH3BECTHE!. 

Merog Kuyfcena mosBoideT OHO3HAYHO ONpeMeHTb MaBseHue Mapa MpH 
2-1. J,eticrpureibHo, nycTb h — mioulab xpy3HOHHOrO OTBeEPCTHA, Y— YHCJIO 
WaCTUIl, Mafaloulux Ha CluHuWy BHYTpeHHeH MoBepxuHocTu sAueliku KuyAceHa 
B CMHHILy BpeMeHH pu Haluduu sppySHOHHOrO OTBEpCTHuA, y’— unCcJIO wac- 
THU, WalaioujuxX Ha CAMHMILy NOBepXHOCTH BHYTPeHHeH NOBepXHOCTH AYEMKH 
3a C\MHULY BpeMeHH IIpH OTCYTCTBHM I9PPy3HOHHOrO OTBepCTHA, 4 — Kosu- 
(HeHT aKKOMOJlalluH MoBepxHocTu AyeHKH u S — BeMHYHHA ITOK MOBEPXHOCTH. 
Torya 


: 
: 


vA — vas = yas (3) 
JI 


ie Neca Uae 4 
RISO”, (4) 


a_DT/AL. * 
Ymuoxkaa 06e actu paBenctsa (4) Ha mm" V 2nRT/M, rae m*— acca 4 
CTHIbI Mapa B rpaMMax, Mouy4HM 


BENG SAT ( 
Mind ee IR cg 


Eoin t/S<a, to pop’. 

Meroy Kuyafcena, OHako, H€ MOET 3aMCHHTh MeTOMAa Jlanrmiopa lIpH ui 
MepeHHH JaBJIeHHA WapoB TpyAHO NCMapAIOWLAXCA METAB. ' 

Hamu cyenaHa nonbirka paccuvTaTb AveHKy WIA MCMapeHHA MCTAJIOB, CBE 
GomHyt!o OT HeEOCTaTKOB AYCCK Jlaurmiopa u Kuyycexa, HO B KOTOpoH Obluin 6F 
MCHOMb3OBaHbI UX TOORKUTeMbHbIC CBOlCTBa. MpINpoBeH aHasOrHIO 3aKOHG 
UCapeHHs H TeMJOBOrO H3JyYeHHA UH HCMOMb3OBAaIH MaTeMaTH4eckHit amnapat 
npumMenenupili O. H. TaenckuM Mint pacuera WMIMHAPWYeCKOH MOCK adce 
JHOTHO YepHOrO Tela (°). 

Jina oOocHoBaHMA yKa3aHHOl aHaslorHM uMeeTCA pA MpesmocpiioK. Ba 
Heme H3 HUX Cleyloulue: TeMIOBOe H3/yYeHHe XapakTepH3yeTCA 3aKOH 
_ Jlam6epra, uciapeHne — aHasoru 

HbIM 3aKOHOM KoCHHycoB KuyJc 
Ha. Ilpn gapmenuix 10-*—10-* mi 
YacTHIb! Mapa oOJlayaior TaKou Wt 


6 HOH cBoOoAHOrO mpobera, YTO MpaH 
gg SSS THYECKM HE B3AMMOCHCTBYIOT MEK 
a coOo H B 9TOM CMBICIe Mo_oOny 
N OTOHaM. 

Vy " 


RAY ZS O6paTuMcxA K pHCyHKaM, Ha K 
TOPbIX CX€MATHYeCKH H300parxKeH 
«aueHka» Jlanrmiopa (puc. la), sue 
Ka Kuyacena (pue. 16), o6cyxxqaema 
auelika (puc. le), Mofemb «4epHoro Tesla» B Bue chepuuecKoH NosocTH (puc. 14 
WH MOJ@b <4epHOro Tela» B BLE WuIMHApuueckoli nomoctu (puc. 10), koropa 
ABJIACTCA “UEPHBIM TeIOM» pu ompemeteHHom oTHouennu L/D(*). 

Auewuka Jlaurmiopa. Uacrulla napooOpasHon cda3bl,nonaarolad Ha Ne 
BeEPXHOCTb M€TaJJIa, MOKET HOO OCTAThCA Ha Hel, MOO OTPa3HTbCA OT Hee H CKO 
TeHCHPOBaTLCA Ha akllenTope, MMeIOULeM Gomee HU3KYIO TemnepaTypy, YeM M¢ 
BepXHOCTb MeTasuia. Uactulla napa wMeeT MpakTHYeCKH BO3MOMKHOCTh OMHC 
KpaTHoro Nosxxofla kK NopepxuHocru. Auelka nofoOuHa «cepomy Tey» B CMBICW 
TEMJIOBOrO H3J1yYeHHA. | 

AuetkaKuyaAcena. [lopepxnocrh ucnapswleroca MeTaJva HM CTeHK: 
AYVCHKM MMEIOT OMHAKOBY!O TemNepatypy. Beakas uacTulla Mapa, Nalaioujaa # 
MOBEPXHOCTb MeTaJJla, B Cly4ae OTPaxKeHUA OT Hee OTpa3zntca (c onpezeneHHO 
Be€POATHOCTbIO) OT CTCHKH HM BHOBb MomayeT Ha MoBepxHocTb Metasa. Uactruni 
Tapa HM€e€T BOSMOXKHOCTh MHOFOKpaTHOrO NOLXoda K MOBepXHOCTH HCNapeHusl 
Auelika Kuyycena nogqo6ua <a6comorHo yepHomy Tey». [lap, BbIxo,smni vepe 
acdpy3HOHHOe OTBEpCTHe, CYWIECTBeEHHO He HapylllaeT paBHoBecna. 

YcTaHOBHM COOTBETCTBHE MOKLY XApakTepHCTHKAMH U3JIyYeHUA H HCMapeHnsl| 
IIpu cylenanusix Bile OroBopKax, JaBJleHue Mapa paBHO TpeTu ero SHEprHn| 
MpHXOMAMeicA Ha eluHNLy OObeMa (yYUTHIBaeTCA TOMBKO KHHeETHUeCKAA sae 
WaCcTHU), WHTerpalbHad MJIOTHOCTh u3syuenua § = o7* coorsercTByer JaB! 
JICHHIO Mapa. | 

Beskoe n3iyualoulee TO XapaKTepUu3yeTCH CTeMeHbIO UepHOTHI «, paBuoli 
OTHOWECHHIO W3J1y4aTeIbHOK CiOCOOHOCCTH WaHHOrO Tela K u3JIysaTeMbHO cno+ 


| 
| 


COOHOCTH «YepHOrO Tela»; CCIM MOCMEAHIOIO IPHHATh 3a eluuHLy, TO | 


| — Sip (6 


ecTbh Koodppulnent otpaxenua. Vcnapenue xapaxtepus3yercs: ss | 
KOHJCHCalMu 7j—HCIOM YaCTHU, KOHCHCHPYIOULNXCH Ha CAMHHLE MOBepxXHOCTH 
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3a CIMHHWy BPeMeHH; KOHCTaHTOH ucnapeHuA », OMpemerAeMou aHanoru4Ho; 
“KOS@PHUMEHTOM aKKOMOJallnu 
t= H/y, ; (7) 
Tye v— To Ke, YTO B BbIpaxkenun (3). 
B ycloBHAX paBHoBecua: 


Bpu a= | 

i v= N= U5 (8) 

‘py care ed 

n=p v=uty. (9) 
Ionoxus v= 1 u yunteipas (7), nomyuaem 


Takum o6pa3om, a coorsercrByer &, a 


COOTBETCTBYET KOSPPUUNEHTY OTParxKeHusA 0p. 

_ Koodpuuuent akKomMogatinu Opi BBemen Kuyycenom (7) aaa oObacHeHHA 
Mpomeccos OOMeHa SHEPrHAMH UaCTHIL MPH CTOJIKHOBCHHHM C TBepOl CTeHKOII. 
IIpeyaraemplit uM MexaHu3M TaKOro OOMeHa NofobeH B3auNMOselcTBHIO TeIIO- 
BOrO H3/Iy4eHHA C BeULECTBOM, a «aOCOJIOTHO WIe€pOxoBaTOe TesO», paccmar- 
PHBaeMoe uM, MOMOOHO «aOcOMIOTHO YeEPHOMY Tey» B ONTHKE. 

B oOcyxkjaemoh sueKe Nap B3aHMOJeHCTByeT C MOBEPXHOCTbIO COpasila 
uM co cTeHKaMu sueliku. [Ipeqnonaraem. uTO KpoMe (bu3M4ecKoOl agcopOunu Hu- 
KaKOFO B3aMMOJeHCTBHA M@KLY WacTLWaMuH Napa HM CTCHKaMH HET; 9TO MOET 
ObITh JOCTHTHYTO IIPHMCHEHHEM JIA CTCHOK HEKOTOPEIX MATe€PHaJIOB CO CJIOXKHbIM 
CTPOCHHEM MOJICKYJIAPHbIX KPHCTAJIJIOB. 

Ilocne onpeyeeHHow BbIepxKKUN yCTaHaBJIMBaeTCA PaBHOBeCue MexKLy Ma- 
pom u ajcopOupoBaHHol Ha cTeHKe nvieHKoH. [lap BHyTpH suelKH XapaKTepH- 
3yeTcA CJI€LyIOULHMH YypaBHeHHAMH: 


Van = ty FY? (12) 
Ne =e YG (13) 


re WHeKC M O6O3HaYaeT MeTaJIJI, a C—CTeHKY. OUeBHIHO, YTO Vy = Yeo. 
a Sor Yn SYe- 

_ OnpezemuM cooTHOIeHHA TapaMeTpOB sy¥eHKH, MpH KOTOPbIX Tap B Hel 
yeT PaBHOBeCHbIM, T. e€. Halla syelKa OyfeT COOTBETCTBOBaTb «aOCOJIOTHO 
qepHOMy Tesly», Kak MW saY¥elka Kuyjcena. SameHuB B dopMmyvle JIA pacueta 
K4epHOrO Tea» B BAe UMMHPHYecKO NOOCTH (3) xapakTepHcTHKH M3sly4eHHA 
XapaKTepHCTHKAMM UCMapeHHaA, NOJyyaeM WIA MOTOKA YaCTHI, BbIXOMALLUX 
43 AYCHKM (B OTHOCHTECJIbHbIX e]MHHIaX): 


| grata) t 
7 1a ed a ST (14) 


—acl 
Meagan ety 


eo 
1 JIA JaBJIeHuA Mapa Ha BbIXOe H3 AYeHKU: 


is — (1+a,) / ao 2a 
| Yue 2nRT 
ii pee me een. © HORE) — (15) 


A 


Viton? —@ ‘ 


3necb /— OTHOMIeCHHE TJIMHbI WHJIMHApa K ero \MaMeTpy; ‘1 — Macca BelllecTBa, 
3bIIeTAIOWMerO B CMWHHIWY BPeMeHH C eA MHHUbI MOWAaM BbIXOMHOTO OTBEPCTHA. 
Tpn /—0, yuurpipas (11), nonyuum 


p (1) =%m V eae : (16) 
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®Mopmyaa (16) dbopmanbHO oTAn4aeTca oT cpopMyvIbI (2), B KOTOPOH cu1eB 
cTouT p = p(co).C mpyroli croponsi, mpu / ocrarouHKo OoubuMx (CM. TaOJI. 1 
cpopmyaia (15) mepexogur B (1) 

Takum oOpasom, Bbipaxenue (15) sBasneTca oOoOujenneM cpopmy.t Jlanrmiop 
u Kuygcena. B rau. 1 cogep»kaTca pesyJIbTaTbl pacueToB MapaMeTpoB AYeHK 
IA PasIMUHbIX %e H Ay, H3 KOTOPOM ACHO, UTO OOcyxKaemMaA AVeHKa CTAHOBHT 
ca moqoOuoli saveixe Kuyycena npu 1 > 6. | 


| 

Ta6auna 1 | 

, | 

Suayenna p(l)/p (co) AIA pa3smMHUHBIX Om, Gc, /-p(l)—M3Mepsemoe faBNeHHe Ha BEIKOM 
W3 AueHKH, p (co) — paBHOBeCHoe aBJIeHve Mapa 


a | 
at 

0,5 1 P) 3 4 | 5 | 6 74H 
os 

a, = 9,9; a, = 0,87 0,961 | 0,985 | 0,998 | 0,999 |0,9999; — — = 
A, =0,8; a,=0,1 0,823 | 0,884 | 0,934 | 0,976 10,993 | 0,998 | 0,999 0,999) 
Oy, =0,8; a,=0,5 — |0,941 | 0,992|0,997 |0,999 | 0,9998}0,9999} — | 
ay, =0,0; a.=0,2 0,61 | 0,725 | 0,902] 0,974 |0,998 | 0,999 | 0,9998 |0, 9999 


TlockombKy Ha CTeHKax A4¥eKH MacTHIbl Napa TOKO cbusnyecKH acopOu) 
pyroTca (xemocopOiuu HeT), a TeMiepaTypa CTeHOK paBHa TemllepaType MeTal 
Jla, TO BEIMYHHa OTBEPCTHA CYLLCCTBEHHO HE Me€HAeTCA BO BPeMeHH, UTO He Bbih 
noHAeTCA B AueHKe Kuyycena. 

OOcyxqaemMylo AYeHKY MOXKHO MpeCTaBUTb Kak COCyA, AO KpaeB HallOJHeH! 
HbIM HaCbILLCHHbIM MapoM. Bce ceyeHuaA AueHKH, MepmeHAMKYJIApHble ee OCH 
PaBHOMeHHbI B CMbICIe ucnapeHusa. [losToMy HuKakOrO 3Ha4eHHA He uMeeT opt 
Ma M€HHCKa MeTaJJla B AYCHKe, NOCKONbKy 00a UCKPUHBJICHHaA MOBEPpXHOCT 
J\Ha MOXeT ObITb 3€MeHeHAa MJIOCKHM CeYeHHEM, Ne€pMeHAMNKYJAPHbIM WHIHHApPE 
yecKoH ocu sueiku. Buy xe MoBepxHocTH ucnapeHuaA B «auelike» JlaHrMtio 
BaxkeH JIA pacueTa JaBsleHuaA Napa. B npefmaraemoH saueHke Hac HHTepecy® 
TOJbKO IJIOWakb BbIXOAHOrO OTBepcTHA AYeHKu. HWuelika TakxKe OVCHb yOOR 
AIX W3MepeHHA TeMMepaTypbl MHpOMeTpoM, MocKkoubky mpu / > 5 ona ABMAeTC 
aOCOJNOTHO YepHbIM TesIoM» (°). 


MucrutyT metairyprun TloctymHs0 
uM. A. A. Baltkopa 18 IX 1958 
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Jloknange Akanemun HayK CCCP 
1959. Tom 125, Ne 1 


PHSHYECKAA XHMHA 
M. JI. POSEH@EJIbY, nu E. K. OLE 


BJIMAHWE HMOHWSHPYFOLWETO W3J1Y4EHUA 
HA JJIEKTPOXHMH4UECK YIO AKTHBHOCTb METAJIJIOB, 
~TLOKPbITbDIX OKHCHbIMH TJIEHKAMH NOJTYNPOBOJHHK OBOrO 
XAPAKTEPA 


(IIpedcmaeneno axademuxom A. H. Ppymkunsim 27 XI 1958) 


HojynposoxHukoBad puposa OKNCIOB OTKPbITa (U3HKAMH CPaBHUTeIbHO 
MBHO. OHako JO CaMoro MocseqHero BPeMeHH B IICKTPOXUMHU MH KOPpOsuH, 
(€, KaK H3BeCTHO, OKHCHbIC MWI€HKH Ha MeTallax wrpaloT OoubIUIy1O poulb, 
DTYMPOBOAHUKOBOM MpHpose STHX MICHOK He YAeANOCh JO2KHOrO BHUMAHHA. 
CJENCTBHE CHeMMPHYeCKUX MOJYNPOBOAHHKOBbIX CBOHCTB IJICHOK HX IJIEKTPO- 
AZHUeECKHE MapaMeTpbl MOryT W3MCHATLCA B CaMbIX WMpPOKHX Mpesemax B 
3yIbTAaTe CaMbIX PpasHOOOPasHbIX, IPHYeM VaCTO OUeHb HE3HAUHTCJIbHbIX, BHE- 
HuX Bo3lelcTBuH (BBeMeHHe MpuMecel:, alcopOWuaA pas/IMUHbIX BeLecTB, 06- 
JYCHHEe, H3MeHEHHE TemMepaTypbl u T. J.). ITO OOCTOATebCTBO, KaK ObIJIO T0- 
3aHO HaMM HM ApyrMMu HCCJeLOBaTeIAMH, MOMKET CYMIeECTBEHHO BJIMATH Ha 
(EKTPOXHMHYCCKHE H KOPPO3SHOHHIe Mporecci (7,”). 

B HacTosuleH paOoTe MpoBeleHO uCCJeloBaHHe BJIMAHHA 9JIEKTPOHHOrO 

jryuenua (E = 0,8 Mop, J = 10 pa/cm?) Ha 9meKTpoxuMuuecKoe MoBeseHue 
ila MeTaJJIOB B IIMpOKOM MHTepBadle MJIOTHOCTeH NMOMAPH3yIOWLero TOKAa. 
qeylaHa TaK3Ke MOMbITKa C MOMOMLbIO JICKTPOHHOH OoMOapfupOBKH BbIABHTb 
iZJIMUMe B QIEKTPOXMMHYeCCKOH AKTHBHOCTH MeTaJIJIOB, MMeIOULMX Ha CBOeH 
IBEPXHOCTH OKHCHHIC MOJYNPOBOAHHKOBBIe MWICHKH C Pa3JIMYHbIM MCXaHH3MOM 
OOBOMHMOCTH (3EKTPOHHBIM HM JbIPOUHBIM) B OTHOWCHHH Kak KaTOAHOH, Tak 
aHOJHOH peaklni. 
«Jina uccneyqoBanna OblWwin BbIOpaHbl WHpKOHHM WM THTAH, HMEIOIWHe OKHCHbIe 
1€HKH C 9JIEKTPOHHBIM MEX AHH3MOM IIpOBOAMMOCTH (IVICHKH N-THMa), a TAKA HH- 
JIb H XPOM, HMEIOULME OKHCHBIE VJICHKH C AbIPOUHBIM M€XAHH3MOM IIPOBOJHMO- 
4 (mueHKu p-Tuma) (°,4). Uccneqopanus MpoBosuiucb B JMCTHJWUIMpOBaHHon 
mre, 3% NaCl un 0,1 N NaOH. KarogHpm mpomeccom B HalleM Cily¥ae ABJIAJI- 
1 TIpolecc BOCCTaHOBJICHHA KUCIOPOa WIM HOHOB BOMOpOsa, aHOAHBIM, Kak 
Kazan pesybTaTbl XMMUYeCKOrO aHadlM3a,— Mpollecc IeKTPOXHMHYECKOTO 
<HCJICHHA MeTaJia. 

O6uapyxKeHo, 4TO 2eCKTPOHHOe OOyYeHHe CHMKaeT MepenalpAKeHHe Ka- 
YLHOH uM aHOMHOM peakinit u yBeMWUMBaeT UX CKOpOCTb. DipbextT, Kak ObiwIO 
yKasaHo Hamu pauHee (*), HocuT OOpaTHMbIM xXapakTep: [pu Npekpallenuu 
WIVICHHA Mepenallps2KeHHE HM CKOPOCTh Kak AHOMHOM, Tak H KAaTOAHOH peakiui 
BBPalllaloTcA MOUTH K HCXOHBIM 3HaveHHAM™. B oOuleM Buse STH Pe3y/IbTATbI 
‘HOCATCA KO BC€M H3YUCHHBIM MeTaJIJIaM C IWICHKaMH Kak 7-, TaK HM p-THIa BO 
“eX IIPHMCHABIUMXCA IIEKTPOJIHTAX. : 

OGuapyxeHo TakKe, 4TO B OTHOIICHHH AHOAHOK peakiluu MopeeHue Me- 
WIJIOB C WwieHKaMH fl- U  p-THIMa NpH OOJyYeHHH CYUeCTBeEHHO pa3JINUHO. 
OTHOILeHHU KaTOAHOM peakilun TaKOrO pa3HdMA He HaOIOMaOcb. 


* B3necb He paccMaTpHBaloTcH HeoGpaTumble S:PPeKTbI, KOTOPLie TaK?Ke HMCIOT MCCTO IPH 
JIYUCHHN HM CBASAHBI CO CTPYKTYPHBIMH HapylWeHHsMH B OKMCHOM TIVICHKe H €€ POCTOM. Stu at- 
‘KTbI B HalMX OMbITaX ObIIH He€3HAUHTEJIb HEI. 
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Tlony4eHubie pesyubTaTbl wulocTpupyrorca puc. 1, rye NpHBeeHb! Mos 
PH3allHOHHbIe KPHBHIC Jit WnpKoHuA uw HuKeA B O,1 N  pacrBope NaC 
mpu o6syyesun (Kpuspie /, 2) uM BOTCYTCTBHe OOyYeHHA (KPHBBIC 8, 4). K 
BUJHO M3 pHcCyHka, Mp OGMYYeHHM KaTOAHO NOMApHsyeMoro IMpKOHKA (mIeH} 
n-TuMla), a TakxKe KaTOHO MW aHOAHO NoJApusyeMoro HAKeJA (muleHka p-rum| 
HaOjofaeTcH 3HAYHTebHOe YCKOPeHHe SJIeEKTPOAHIX peakIMH BO BC€M HHTEPEh 
gle Tlouapnsaruli, mpwyemM OTHOCHTeJbHOe yCKOpeHHe HavOOJIblee pH Maw 
moTHoctax ToKa. [Ipu o61yueHuH aHoAHO mossApHsyeMoro WHpKOHMA YCKOpeH 


6 
2 


8:10 afem? 


4 6 


Puc. 1. [lonapu3atMoHHble KpuBble, cHaTBIC Ha Zr (J u 3) (MeHKa n-TuMa) H Ha 

Ni (2 u 4) (mmeuka p-tTuma) B 0,1 N pacrpope NaOH. /, 2 — nox oOayyeHnem; 

3, 4—B orcytcTBue o6lyuenua. K — KaTO.HaA MomaApusanua; A — aHoqHan 
NOMAPH3alUA 


peakIlHH, KaK MOXKHO BHJeTb, HeBeJMKO WH HaOwlOqaeTCA He BO BCeH OOJIae 
NOMApPH3alWit: MPH MaJIbIX IJIOTHOCTAX TOKa OTHOCHTeJIbHOe yCKOpeHHe Oued 
HeSHauHTeJIbHO. C yBesIM4eHHeM MIJIOTHOCTH TOKa OHO NpOXOMWT Yepe3 MaKCHMY! 

OrmeveHHoe KaueCTBeHHOe pa3JIMuHe B AaHOQHOM MOBeeHHH MeTAaJIJIOB} 
IIeHKaMH fN-U p-THNa MpH oOsmydeHHH OoJlee HarJIAHO MOKHO MpOCJeLuTb | 
XOMY KPHBbIX 3aBHCHMOCTH OTHOCHTeJIbHOrTO adPeKktTa Mo TOKY NpH oOwy4eHi 
i/iy OT MNOTHOCTH TOKa MOJAPH3allMH 7, MOJIYYeHHbIX Ha WMPKOHMU, THTaHe, HUK 
Jie H xpoMe (pyc. 2). 

OrHocutTewIbHad BemMunHa acdPeKTa pH OOWyYeHHH B 3aBHCHMOCTH OT Mpi 
POAbI SeCKTPOMMTa OMpeesAeTCH XapakTepOM MH CTEMeCHbIO B3aHMOelCTBH 
QNIEKTPONHTa C OKHCHOM MIeHKOM Ha MeTamue. B Ta6u. 1 npuBeneHbl cpeqHs 

3 HECKOJIbBKHX ONbITOB 3HaYeHHA OTHOCHTEL! 

Ta6auua 1 Horo adcpeKTa 0 TOKY, MOyYeHHbIe npuw OOM 

YeHHH KaTOXHO MNOJApH3yeMOro = aJIIOMHHY 

(muleHKa f-THNa) B Pa3IMUHbIX 9JIEKTPOHTA 
(uHTepBan i, 1—3 ta/cm?). 

Jia oOObACHeHHA MOJYYCHHBIX 9KCTep 
ne enornanone 6,7 MCHT@JIbHBIX P€3YJIbTaTOB HY2KHO ONyCTuT 
30% NaCl 5,9 4TO TlaBHOH CTYNeHbIO, OFpaHuUuBalolsel cK 
0,14N NaOH EO POCTb S3JIEKTPOAHbIX peaKUWH, ABMAeTCA Mall 

KOHI[CHTPallHA HOCHTeNeH TOKa (SeKTPOHOB WU 
AbIPOK) B OKHCHBIX NOMYMPOBOAHHKOBLIX IWICHKaX Ha MeTanmax. Jas J,aHHbl 
MCTAJIIOB H EKTPOJIMTOB, 3a HCKJIIOYeHHeM aOMHHHA BO,1 NV pactsope NaOF 
STO MONYUEHHE CIpaBeIHBO B YCOBHAX HalHX OMBbITOB. 

OQJEKTPOHHOe OOTyYeHHe pH MOrONeHHH B OKHCHOM NOY PpOBOAHUKOBO 
CJIO€ BbISBIBACT PE3KOC YBEIMYeHHE CFO MPOBOAHMOCTH BCJIEACTBHe HOHH3ALLH 
aTOMOB (HOHOB) B pelleTKe nowynposozunka. Vapmu CJIOBaMH, 3JIeKTPOHHC 
OOJIYYeHHE YBeHYMBAeT YHCO 9CKTPOHOB MU AbIPOK, CMOCOOHDIx yuacTBOBal 
B SJICKTPOMHbIX peakiuAx. Ip clenaHHoM BbILe JONnyWeHHH, T. e. ECM CK 
POCTb S€KTPOMHOH peakIHH JIMMUTHPYeTCA KOHMeHTPalNeH HoCHTeNel ToKa - 
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ONEKTPOIHT t/io 


CKTPOHOB WIM [bIPOK — OOJIyYeHHe, BbISIBAIOWe€e MOBbIMeHHe KOHILCHTPallHu 
cHTeJIeH, QOJMKHO MpHBeCTH K YBeJIMYCHHIO CKOPOCTH aTeKTPOMHOH peaKIMH 
COOTBETCTBYIOMICMY H3MeHEHHIO MOTeHI[Mayla S/IeKTpOqa, T. e. K TOMY, 4TO 
OOlleM BYe MBI HaOMOfaeM Ha ONbITe. SToT BHIBOL NOATBepKAaeTCa, MexK]Y 
OUMM, TaKxKe MH TEM, 4YTO OCBeLLeHHe MVIeHKM POTOSMeKTPHYeCKH AKTHBHBIM 
STOM IIPHBOJUT K TOMY Ke adexty (4). 

KatToauad peakiMa npoTeKaeT Ha MOBepXHOCTH MouyNpoBo_uHKa c MoTpeb- 
dMeM SJeKTPOHOB. [loub3yxAcb NOyNpOBOAHHKOBOH TepMuHOVOrMel, ee MOx- 
Ha3BaTb akIeMTOPHOH MO OTHOUIeHHIO K NoJympoBozHuKy. Jia npoteKa- 
A KaTOJHOH peak BaxKHO KosIMYe- 
30 SJIEKTPOHOB U Oe3pa3M4HO, Mo Ka- 
MY MeXaHu3My OHM jOCcTaBJAIOTCA 
MOBePXHOCTb: YepMlaioTca JIM OHM H3 
Jbl MPOBOJMMOCTH WIM M3 BaJIeHTHOM 
ibl OTHM Oe3spa3smMuveM KaTOLHOM 
AKUMA K MeXaHv¥3My MOJYMpoBoHu- 
BOH MpOBOJMMOCTH MOXKHO OObACHHTD 
SmoflaeMoe B HalllMX OMbITax oTcyT- 
3Me KaUeCTBEHHOPO pa3sIM4HA B KaTO- 
M TOBeeCHHH MeTaJJIOB C MIeHKaMu 
M p-Tula Nol oOsyyeHuem*. 
AHO,Had peakilua Ha MOBepXxHOCTH 
JyMpoBowauka, coriacHo Halllemy 
TylleHulo, poTekaeT c noTpeOseHuem 
pox**. Ilo orHomweHuio K Hoympo- 
IHMKY €€ MOXKHO Ha3BaTb JOHOPHOH 
Kuve. J[ia ee mpoTeKaHuA BaxKHO 
IMUCCTBO JbIPOK, CHOCOOHBIX IIPHHATb 
cTue B peakuuu. MxHbIMu ciloBaMu, 
DpocTb aHOAHOH peak Ha MoOuyMpo- 
THAKe OrpaHHUMBaeTCA KONMYECTBOM ~~ Ug tox Ug 2g, ——= 
OOMHBIX 9HeprerHyecKuxX ypoBHel 


_ Puc. 2. Kpupble 3aBHcHMOCTH OTHOCHTeJIb- 
1pOK) ee ee PORT at Horo stdekTa 10 TOKY Mpu obyyeHHH OT 


HM MOME€HT BpeMeHH, Ha KOTOpBIC MO- _ HallpaBaeHnsa TOKa MOJApH3alluH H ero BeAH- 
 MepeHTH 9ICEKTPOHBI,OKUMCJIMTeEIbHOH unup. f, 5— Zr; 2, 6—Ti (naenku 
MIIOHCHTHI. n-Tana); 3, 7—Ni, 4, 8—Cr (naenxu 
‘Vcxoaa w3 Takux mpeycrapsennii, p-Tutta) 

5uiojaemoe pasiudnue B aHOJHOM M0- 

(CHUM MCTAaJWJIOB C MJIe@HKaMH fl- HW P-THMa MOXKHO OOBACHHTD CJleLy!OULHM OO pa- 
“1. [Ipu o6ydeHuu OObUIMHCTBO OKHCHDIX MOJTYMpOBOAHHKOB OOBINHO COXpa- 
eT mpucyutui uM THM MpoBosumMoctn, axe B cily4ae, Kora BosOyxTeHHe 
euTemeli MpoucXOAuT u3 BaJIeHTHOM 30HbI C OOpas0BaHHeM ap 9/IeKpOH — 
ipka. Kak moka3biBaeT ONbIT, 3TO MPpONCXOAHT BCJIEACTBHE 3aKPeIVJIeHHA He- 
MOBHBIX HOCHTeeH Ha JOMOMHHTCIbHbIX JIOKAJIbHBIX YPOBHAX, CO3aHHbIXx 
lMMeCAMH WIN edbeKTaMu B MOJyMpoBoxHuKe (= CyeqopaTesibHo, pu 
yICHHH aHOLHO NouApHsyeMOro MeTaJa C IWIeCHKOM N-THMa JOKausalluA 
JCHOBHBIX HOCHTeeH — IbIPOK MOKA MPeNATCTBOBATb YCKOPeHHIO AaHOAHOK 
AKIUMM OKUCJICHHA, TaK KaK HMCHHO JbIPKH TpeOyloTcA WIA ee MpoTeKaHna. 
> Mbl HaGslIO.aeM Ha ONbITe MDH OO YYCHHN AHOLHO NOMAPHSYeMbIX WHPKOHUA 
byTaHa pu MaJIbIX IWIOTHOCTAX NoJApusyloulero ToKa (puc. 1, A, Kpusaa | 
duc. 2, KpuBpre 1,2). Bospacranue B 9TOM CiJly4ae oTHOCUTebHOrO appexta 
4 YBCMYCHMM MOTHOCTH TOKa, M10-BHAMMOMY, OOYCOBIECHO CpbIBaHHeM [LIPOK 
sPAaCTAIOINMM SJICKTPHYCCKUM MOJIEM C JOKAJIbHbIX YPOBHEH, SHeprud akTH- 
(MM JIM KOTOPbIX MEHbIMe 9HEPruu aKTHBAaLNH COOCTBEHHOM MpOBOAMMOCTH. 


* Orciojia, OHaKO, He CJIeyeT BbIBOM 06 OTCYTCTBAM KOJIMYCCTBEHHOrO pa3sJIMYHA B Mpo- 
aHMM KaTO{HOH peakUHH Ha MeTaJIaX C MIeHKaMH f- HW p-THIa. 

** Oro we OTHOCHTCA K AHOMHOH peakIlMH MOHM3aI\HH aTOMOB METaJIJIa, NOCKOJIbKy B STOM 
fyae mpomece He CBA3AH C MPOXOKACHHEM JICKTPOHA Yepe3 MOJIYMPOBOMHHKOBHIM CJIOH. 
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Ilpu o61y4eHun aHO_HO NOMApH3yeMOro MeTaJJla C MWWI€HKOM p-THNa JOKaH3: 
IA HEOCHOBHBIX HOCHTeNeH — 3/IEKTPOHOB, CCTeECTBEHHO, HE MOKeT pens’ 
CTBOBaTb YCKOpeHHIO peakIluv. OTO MbI HaOIOAaeM Ha OMbITe, Ip OOy4eHy 
aHOAHO MOJAPH3yeMbIX HHKeIA u xpoma (puc. 1, A, KpuBax 2 u pue. 2, Kp 
pple 3, 4). | 
Kak noKa3bIBaeT OMbIT, OTHOCHTEIbHAA POb OOYYeHUA B YCKOPeHHH Jue; 
TPOWHOM peaklMH YMeHbIaeTCA C yBeEMMYCHHEM MIOTHOCTH TOKa NOJAPHsAallH! 
Tak Kak Moc/JeqHul ClyxkUT C(POHOM, Ha KOTOPOM IIposB/IAeTCA NeHcTBHe OO.) 
yeHua. Takum o6pasom, B Culyuae OO YYeCHHA AHOAHO MOMAPHSYeMOrO META} 
C IVICHKOM N-THMa C YBeJMYCHHEM IVJIOTHOCTH TOKa NOAPH3allHH, C OAHOM CT} 
POHBI, MpOHCXOAUNT BO3pacTaHHe OTHOCHTebHOrO s*PeKTa 3a C4eT CPbIBaHh 
BO3PaCTaIOULHM MOJE€M HEOCHOBHbIX HOCHTeJIEH C JIOKAaJIbHbIX yPOBHeH, C Apyrd 
CTOPOHbI,— YMeHbINeHHe eo 3a CyYeT yBeM4YeHHA TOKOBOrO (poHa. ITO oOycs) 
BJIMBaeT MOABJICHHE MaKCHMyMa Ha KpuBbix /, 2 (puc. 2) IpH HEKOTOPOM 3Ha¥d 
HHH IVIOTHOCTH TOKa NOMApPH3allHu, KOPa OTHOCHTCIbHaA POJIb STUX IBY 
cpaxTopos paBHa. B cuyuae OOTYYeHHA AHOAHO MOMAPH3SyYeMOFO MeTaJJIa C nae 
KOH p-THIa, a TaKKE KATOJHO MOMAPH3YEMBIX MeTaJIJIOB C MWICHKAMH N- Mf P-TUl| 
€ CaMOro HauaJa WelicTByeT TObKO BTOPOH (aKTOp. OTUM OObACHAeTCA HETIph 
PbIBHOe YMeHbIMeHHe B STHX CJTYYaAX OTHOCHTEbHOrO scpeKTa C Bars 
IWIOTHOCTH TOKa NomApHsalun (puc. 2, KpuBple 3, 4, 5, 6, 7, 8). 
TpHBHaIbHoe OOBACHEHHE MO yUalOT Pe3yJIbTAaTbI, IIPHBeeHHbIe B TAO. 
eclH yU4eCTb, YTO OKMCHAA MWIeHKa Ha aJIIOMHHHM COXPaHAeTCA B AUMCTHIIUD) 
BaHHOM Bose u 3% pactBope NaC! u orcyrcrsyer B 0,1 N pacrsope NaOH. 
B 3aKJIO“CHHE MOXKHO CileaTb BbIBO, YTO CYMIeECTBYIOMNIMe TpescTaBJeHH 
© POs WH CBOHCTBAX 3aLLHTHbIX MJICHOK IIPpHMeHHTebHO K METaJIJIaM C MVIOTHA 
3al{MTHOH MWJICHKOH MOJYyMpPOBOAHHKOBOrO XapaKTepa JOJMKHBI, MO-BHHMOM! 
YUHTHIBATh OCHOBHBIC JJICKTPODU3HYeECKNe CBOHCTBA MOJYNPOBOAHUKOBOrO CIO} 
OTH CBOHCTBa MOryT ObITb YUTeHbI BeIMYMHOH, XapakTepH3yIONLel MOMOKeHs 
ypoBuaA MepMu OTHOCHTeIbHO 2HEpreTuueCKHX 30H NOJYNpOBOLHHKa, HanOo! 
YHHBepCaIbHO OTParxkalolleH IWIeKTPpoPusuyecKue CBOHCTBa MOCJIeAHErO. 
CuyTaeM CBOHM NPHATHBIM JOJITOM BbIpasHTb OsarofapHoctTb Il. A. Dunas 
HOBY, a TaK2K€ PYKOBOJHMOMY HM KOJIJICKTHBY 3a IIOMOIIb B MPpOBeCHHHM 9KC# 
PDHMECHTOB. 


Tlocrynus0 
27 XI 1958 
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Hornane Akagqemun nayrxr CCCP 
1959. Tom 125, Ne 41 


PH3SHTECKAA XHMH A 


Cr. f. XPHCTOB 


KBAHTOBOMEXAHHYUECKHE 3@®@EKTbI WH TEMMEPATYPHASA 
SABHCHMOCTb CKOPOCTH JJIEKTPOJIUTHYECKOLO BbIAEJIEHHA 
BOJOPOAA WH QEMTEPHS 


(I]pedcmaeneno axademuxom II]. A. Pe6undepom 4 XII 1958) 


_ B mpexuux paOorax apropa (') Obiia Maha KBaHTOBOMeXaHHYeCKad TPakTOB- 
sa TCOPHH MepeHalipsAxKeHHA, UCXOMA U3 NpefoorxKennsA, TO cTayuA 3aMey- 
T€HHOTO paspsfa OCyIMeCTBAAeTCA, MO KpaliHeit Mepe YaCTHUHO, MyTeM TyHHeWIb- 
4oro Nepexofa HOHA CKBO3b NOTeHIMa/IbHbI Oapbep B MIOTHOM YacTH ABOMHOTO 
210A. ITO MpeANONOAReHNe Ha OCHOBAHHH MPOBeeCHHbIX aBTOPOM BbIUnCeHHI (1) 
-TAaHOBH1CA OYCHb BEPOATHBIM JIA KATOHOFO BbIeIeHHA BOLOpONa u MeiTepusa. 
JHO corsacyeTca TaKxKe C pesyJIbTaTOM TeopeTHuecKOrO pacueTa Mpel9KCIOHeH- 
IMaJIbHOrO (akTOpa B KJIaCCHYeCKOM BbIPaKeHHH [WIA CKOPOCTH paspAya uoHAa 
30opoyla, Aa Koroporo Temxuu (2) Hamer 3nauenne (KK = 1-10° a/cem?), 
IpeBbliuaroulee B 5—5O pa3 OMbITHbIe 3HAaYeHHA. OKCHePHMEHTAIbHO POJlb TYH- 

€IbHOrO aqxpekTa B STHX poleccax “oTBepxaeTca usMepennamu [locta u 
Xucku (*), KOTOpbIe AaioT AIA paspaAsla uona jelirepua Ha pTYTHOM KaTOse 3Ha- 
HeHnve MpesIKCNOHEHLMabHOrO (akTopa (Kp= 2 -10* a/cm”) B 2 pa3a Gombuiee, 
1€M Jit HOHa BOOpoya (Ky = 104 a/cm?). OObacnuTs 3TOT cakT, HCXOAA 3 
KJlaCCHUECKHX IIpeCTaBJICHHH, KaxKeTCA HCBOSMOXKHBIM, TAK KaK C KHHETHYECKOH 
COUKH 3pPeHHA CueyeT O*UTaTb KaK pas OOpaTHOe OTHOIIeHHe, HMeA B BUHL, 


NTO YacTOTa KONeOaHH TuApaTHpoBaHHOro Jelitpona B VY 2 pas MeHbIIIe YacTo- 
rbl KoNeOaHMH TupaTHpoBaHHOrO MpoTona. OpwaKo cormacno MpescTaBJeHHAM 
KBaHTOBOH M€XaHHKH TYHHCJIbHbIN s:PeKT MPMBOAUT K CHH2KEHHIO He TOJIbKO 
DHEpruu aKTHBaMH, HO TakxKe u Mpes>sKcNOHeHIMabHOrO (paxTopa (4). STo cHH- 
‘KeHne OyleT, OveBHHO, CHJIbHee JIA “ACTHIbI MeHbINel MaccbI (MpoToHa), 
To oObacHsert (*) pesybTaTbl usMepeHua Ky u Kp Ilocra u Xucku. 

TeMKHH CUHTaI, 4TO HeOONbWIOCe pacxomwKZeHHe M@KAy BbMHCICHHbIMU 
1 OMbITHbIMH 3HaveHHAMH WId Ky, ec OHO BOOOUIE BLIXOANT 3a Mpesebl TOU- 
HOCTH pacueTa HU H3MePeHHA, YKa3bIBaeT TOJIbKO Ha HeOOJIbIIYIO POJIb TYHHEJIb- 
Moro addexta upu paspage H,O*. Jina syiicuenus sToro Bompoca Tpebyerca, 
DAHako, Oomee noxpoOHoe uccmeqoBaHne TemnepaTypHOH 3aBNCHMOCTH UV = 
= /(T) cxopoctu nmpoeccoB c TOUKH 3peHHA KBaHTOBOM MexaHUuKu. Bospitioe 
3IMAHHE Ha ITY 3ABHCHMOCTb OKa3bIBaeT H3MeCHCHHE (POPMbI U PasMePOB MOTeH- 
‘masibHoro Oapbepa, Kak ObIJIO BbINCHEHO MHOIO Ha IIpHMepax NPAMOYTOJbHOTO 
Dapbepa u Oappepa Oxapta. B oOoux cayyaix oKka3biBaeTcA, 4YTO dyHKUuA 
(gv = 9(1/T) umeer mpakTuyecku JuHelHbI xapakTep B OOmacTH OObIYHBIX 
remnepatyp (O—100°) *. Sueprua akTuBallun, KaK MOKHO OxKUaTb, BooOuLe 
BospacTaeT C YBeJIMYCHHeEM LWIMPHHbI WH BBICOTHI Oapbepa. Ognako AIA y3kuXx 
SapbepoB OkapTa H3MeHeHHE BHICOTHI B OYCHb IWMPOKUX Mpeseax He MpHBOLHT 
X 3aMe€THOMY H3MeHeHuIO 9HeEpruH akTHBalluu. B 9TOM CJly4ae Mpe9KCiHOHeH- 
‘MaJIbHbIM dakTOP YMeHbIUaeTCH C YBeIMYCHHEM BbICOTHI Oapbepa; OH yBeJIH- 
4MBaeTCH C BbICOTOM TOJbKO MPH MOCTaTOUHO WHpOKUX Oapbepax. 

| 93TH BbIBOJbI JaloT HaM BO3MOXKHOCTb MOAOHTH K KOJIHYeCTBEHHOM OleHKe 
bom TyHHembHOrO adexra mpu paspagze H,O0* nu D;O0* o6xoyubim NyTeM, Ha 
bcHOBaHHM UCCJIeAOBaHHA TeMMepaTypHOM 3aBHMCHMOCTH IJIOTHOCTH TOKa IpH 


* ror pesysbTaT He cormacyerca c BpluMceHHem Beana (4), mpoBexeHHbiM Aa Gapbepa 
Kapra Bpicotoli 1.10-1® spr c mupuHoit 2 A, He TOMbKO B STOM YaCTHOM CJyyae, HO H AA Apy- 
’uX pasmepoB Oapbepa. 


nloMouyH Oapbepa DKapta, Tak Kak [IpaMOH MYyTb NpesMouaraet sHaHwe TOYO! 
(bopMbI H pa3sMepoB peaJibHoro Oapbepa. Ham focTroBepHo M3BeCTHO TOJIBKO, 
UTO INMpHHa STOTO Oapbepa He OoVIbUe TOJIMMHbI ABOMHOrO clod d= 1,0- 1078 cm, 
a BbICOTa ero He HW Ke OMBITHOTO 3HayeHMa 9SHepruuM aKkTHBaluN E’, onpere 
JIH€MOH U3 COOTHOWEHHA | 
E' (= k(sacm), = Ey lee (1 

rye i —1OTHOCTb ToKa, 7 — MepeHanps2Kenve. Ilo HaMOovee TOUHbIM OMDITHEIN 
J\aHHbIM (*) Eo,4 = 1,50-10-! apr (21,7 xKan/Momb) u Ey,p = 1,56 + 1074 
apr (22,5 KKaul/MOJIb) COOTBETCTBEHHO AJId paspaya HoHOB H,O0* un D3O* ua pryTy 
HOM KaToge u30,1 N HCl mpu nepenanpsxKennu 7 = 0. >| 
Jt MpOCTOTh! MOXKHO BOCTIOMb3OBaTbCA CHMMETPHUHBIM OapbepoM OkKapTa *) 


OMMCbIBAeCMBIM NOTCHUMAaJIbHOH PyHKIHeH 


| 


e2mx/L 


Ud perme” " 


V (0) = 4B. 
rye Ey Bbicota, a 6 = 2/ —impuHa ocHOBaHHA Oapbepa. IlponnuaemocTb sTOrt 


Oapbepa jaeTca BbIparxxeHHem (°) 


OY kets 
ch =~ V 2m —4 


W(U)= 3} 


ons Pan al eee 
ch ——V 2mU + ch a V 8mSE,/ 1 


rye U —sueprua yacTHubl, m—ee macca, Upv ycroBun, uto 8md?Ey/h? > 1) 
[]M0THOCTh TOKa MO?KHO BBIYMCJIATb 10 ypaBHeHHIO | 


Ken 
js —U/kT 
jes a \ W Ue kT qU (4 
0 
MeTOJOM rpaduyeckoro HHTerpHpoBaHuA, Mosaran ycsoBHo Ky" = 1. 
Yro6bl ycraHoByTb, B KaKOli Mepe peaJIbHbIli Oapbep Mo2xeT ObITb aNMpPOKCH} 
MHPOBaH OapbepoM SKapTa, MbI BbINHCJIHIM Mpexkye BCeroO SHEPrHlo |aKTHBAaLLyy 


mpotoHa Fo,H WA pata 3HaveHHi 64 


Ta6auna 1 : 
E, **. Tlomyyenupie 3HaveHHa OKa3aJIMC 


f ae ropa3q0 HWKE OMbITHBIX He TOJbKO Jr 

E,-10¥, spr | 1= 68/2, A * | Ky /Ky PpTyTHOrO KaTOfa, HO TakKKe UM Js 

ApyrHx MetaJIoB. Camoe CovIblloe Hae 

1,80 1,75 A Hue Jit Eo,H, OTBeYaIONLee s8=1,54 

1°70 1°90 10 paBHo ~ 3,5-10°8 spr (5 KKas/mMomH 
1,60 210 6 WIA pAfa SHAYeHHH BbICOTHI Oapbepa 


ot 1-102 708-1072 spr. B cBa3u c 3TH 
TIpeMSKCNOHeEHIMaJIbHBIN =dakTop Ky ** 
YMCHBINaeTCH C YBeJIMYeHHeM BbICOTHI Gappepa Ey HM MMeeT 3HayeHHA Topas] 


MeHbulHe, YeM Ky. Orcrona cllelyeT, YTO TOTeHIWaT DKapTta He MO>xKeT 6niT} 
HCHOJIb3OBaH B KadeCTBe NpHOMKeHHOTO BbIPaKeHHs opMbl Gapbepa mp) 
paspsjje H3O0* Ha pryTHom Katoge. On MomKeT BCe 2Ke TOCJYXKUTb AI KOCBeHHOF 
ONPEMe CHUA POM TYHHEeJbHOrO adtbekta B 3TOM Mpomecce. Jlna sTOrO HYKH 
BbIOpaTb Take 3Hayenud Win Ey uw l= 8/2, uroObl nonyuHTb OMbITHbIe 3HayeHH| 
Fou Ky; Takum Oappepom QkapTa MOXHO 3aMeHHTb jeHCTBUTeNbHbI Oapbel 
B pacCMaTpuBaeMoH oOsacTH Temnepatyp (0O—100°). 


= it 
UM +C 
a 2 ie HeCHMMeTpHuHOrO Oapbepa Oxapra (°) MpHBOAMT K MOAOOHbIM pesymDTaTaN 
aia BaHHM JByX 3HaYeHHH MJIOTHOCTH ToKa i pw T, paBHoM 273 u 373°. 
uit Hip HCIACTCA TpabwyeckoH oKcTpanomauve Heino 3aBucumoctu lgi = @ (1/T) 4 
= o/kT +1nK xo nepeceyenua c ocbio opaunar (Ig i). | 
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Onpeemenae apamerpo3 9Toro 9KBHBa/IeHTHOroO Oapbepa MoxKeT ObITb 
BINOMHeHO Myrem rpaduyeckoH MHTepMovIAlMH Ha OCHOBaHHN vcceqoBaHHA 
apucumocTH Ey, a K ot Ey, w 5=2/, Yeenuuupan ¢ pa JaHHoM sHayueHun 
Z9(>1,50-10° spr!), moxxHo qocra4b onbiTHoro sHayenta Ey, 1; Bappupysa Ey, 
{0OX%KHO NOJIY4HTb OMbITHOe 3Hayenve Ky. 

B ra6n. 1 AaHbl OPHeHTHPOBOYHO JIA Tpex sHayeHHli Ey Te sHayeHua 6, 


(a Ikoropbix Eo uMeeT ofHO H To Ke 3HaueHHe 1,48-107! spr (21,3 kkan/moup), 


)aMu3Koe K ONBbITHOMy 3HaveHuIO Eo,H. M3 sTux qaHHbIX BUHO, YTO pH TaKux 
JOUbUIHX 3HaueHHAX 6 Ky yMeubllaerca c - 

MeHbUIeHveM Ey, MOCTHrad MIpu STOM 3HaueHHit, pe he 

)TBeUAIONIMX HaliqeHHpim TeMKHHbIM 3Ha¥e- 407 "p= 400-10 “spe 


IMAM oTHOWeHuA Ky / Ky. 

[na 6onee noxpoOHoro vccJIeqoBaHHa Ha- 40 
fu BbIOpaH Oapbep BpicoToro 1,6-10°12 spr SS 
23 kKaJI/MOJIb), IPH KOTOPOM POJIb TYHHEIbHO- = Ys 
‘o atdekta OymeT OTHOCHTeJIbHO Masia. 3aBu- 406 
PMMOCTb SHEPIHM aKTMBALLMM OT UWIMPHHbI 9TOrO te yes id 
Japbepa mpeyctTaByieHa Ha puc. 1, u3 KOTOporo 


3MIHO, TO ONbITHOe 3HayeHHe Eo, , WOCTH- Puc. 1. Sapacumocth sHepruM aKTH- 
paerca pu sHauenuax 5=4,4—4,8.A*, Pe. PAXHM Of HMpHAM Sapbepa  npx 
3YJILTATbI BLIUHCJICHHA JIA Tpex 3Ha4eHHH 6 : / Pr 

3 9TOM MHTepBasie npuBo_atTca B Tad. 2**. Jina Tex xe NapamMeTpoB Gapbepa 


MbI TIpOBeIH BBbIMMCTeHUA WuIa paspaya D3;O*(Ta6u. 3), mogxctaBaaa B (4) 


2A 


Kp’ = Kii'/ V2. Tlonyuennpie npa stom svauenua Ey,p u Kp/Ky oOnapy- 
Ta6nauua 2 

| Paspag H30t-Eo = 1,6-10-1? opr 

; 

T = 273°, iK = 3,74-10-” T = 373°, iK —3 91.40-14 iia 

‘t= 92, A LOE APER PISO Tp GP RTA TERED TOTAL Oe 
: nists ahs he Ji | insiku i=i’+i | ji | i” /ika spr 


1 
* «TyHHeJIbHBI TOKY 1! = Gr W (U) e—U/FT GU, ,KBasuKnaccuyeckuh TOK i” = 
0 
1 oo 
4 Fr \ W (UV) e UIET qu, ** TOUHOCTb BbIMHCIeHHA MpHMepHo 5%. 
E, 


KUBaIOT xXopolllee cormacue c omnbitom (°). To 2%e CaMOe OTHOCHTCA, Kak 
BUIHO H3 Tau. 4, K sHayeHuaM Koadpuunenta pasyesienua Hu Ds = (in /ip)n, 7,0 
KOTOPbIe MO OMbITHDIM JaHHbIM PAa aBTOPOB (3, °, ‘) qa pryTH Osm3sKu K 3 
mp T = 298°). Irn pesysbTaTbI MOKasbIBalOT, YTO HECOMHEHHO. Oapbep OKapTa 
snicoToH 1,6-107!2 spr u mupuHoit 4,6—4,8 A MOKHO CYHTATb BMOJIHe SKBKBAa- 
ICHTHBIM peasbHOMy Gapbepy mpu paspaye H,O0* u D3;O0* npu 4 = 0, xorsa sta 
UMpHHa IPHMepHO B 3 pasa OoMbIIe TOVIMMHbI ABOHOrO CvI0A Bae 


o . 

* 3uauenuio E, = 1,5-10-1% opr orseyaeT mo rpaduky SORA 
** ToyHocTb BbIUMCIeHHA MOTHOCTH TOoKa i MO ypaBHeHHto (4) cocTaBaseT mpumepHo 1%, 
*** TIpn E,>1,6-10-%% opr u cooTBeTCTByiOWlMx 3HayeHHAX 3 pacxowKyeHve mMexk]y 


PIUHCJICHHBIMH HM OMbITHBIMH 3HAaYeHHAMA By p» Kp/ Ky 4 $ Aax pryTHoro kaTofa CTaHOBHTCA 
ombie B CBA3H Cc Tem, uTO Kj" / Ky mpwuumaer 6OnbuIMe sHayeHHa (> 5). Hanpumep, mpu 
79 = 1,7-10-22 spr u 5=3,8 A nomyyaetca Kyi" / Ky, = 10 (ta6a. 1), mpuyem ER p= 
= 1,65-10-!2 spr (23,8 kkau/Momb), Kp / Ky = 4,9, S= 8 (T = 273°), SHauenne Ky" / Ky = 4 
ra61. 2) cueqyer CUHTaTb CaMbIM yu; mph Ky, = 1-108 a/cm® (®) 9TO qaeT Kyy' = 4-106 


XOpOlleM corsiacHH ¢ BBIYnCeHHem TemKuHa (Ce 


O JIAH, vr. 125, Ne 4 445 


Ta6auna 3 
Paspagq DsO*-Ey = 1,6-10-% apr 


T = 273°, iK7 = 2,62-10-* P= 373°, 1 = 227-405 


ee ee eee 


' 
iyi | in fika BOE sili ap ahi 


i=i’+i" 


* TouHOCTh BBIUHCIeHHA IpHMepHoO 0%. 


V3 panuprx tab. 2 u 3 BHAHO, 4TO POJIb KBAHTOBOMCXaHHYeCKHX apex TOBy 
TIpocauMBaHUA CKBO3b Oapbep MW OTparxKeH UA Hay 6apbepoM OUeHb 3HAYHTeJIbHa: Pak-' 
THUCCKH BCC YACTHILbI HMCIOT HeKaCchyecKoe MoBeeHve, TAK Kak OHM TIpOXOAAT 
B o6sacTH aHeprui 1,2—1,8-10° spr, B KoTOpOK VWU)<1 . [lnorHocte 

«TYHHEJIbHOrO TOKa» 1’ COCTaBJIAeT TMpwMep-+ 
Ta6nuua 4 HO OT 00% (mpu T = 373°) yo 80% (ape 


ey a T = 273°) o6meH MOTHOCTH ToKai JIA} 
he roe - H* w coorserctTsenHo of 30 no 50% aKa 

=o, s = ip/ip Dp. **2, 
A 7a-o79e | Ta go9° | T= 378° PasHulla B HYJICBbIX 9HepruAx KOJIeOa- 
Sa HOTS I PT ee. Ha Cee US IipaKTH¥ecKH He OKa3bIBaeT 
2,2 4,0 3,3 OE BJIMAHHA Ha 3HaveHHA i B ypaBHeHuN (4), | 
2,3 3,7 3,2 2,4 Tak KaK 3aMeHa HWKHerO Mpeyesia HHTerpa- 

2,4 Bil 2. PAM 


na Up = 0 na Uy =1,08-107% opr uel 
H3MeHAeT 3aMeTHO efo. | 

MoxHO CUHTaTb, YTO IPH peasIbHOM Oapbepe pOJlb TYHHebHOrO 3acpdPekTa 
He MeHbILe, a MO2KET ObITh, H OOUIbIUe, YeM Ip 9KBUBAJICEHTHOM Oapbepe Oxapta ***: 
pasHulla B HyJIeBbIX sHeprunx H* u D* napepHoe uMeeT H B STOM cuy4ae 
MaJloe BJIMAHHe, He3aBHCHMO OT MECHbILeli WIMPHHbI ero OCHOBaHHA. 


Kacenpa :busuyecKol XHMHM M 9JIeKTpOXHMHH Iloctynusto 
XUMHKO-TEXHOJIOrHYeCKOTO HHCTHTYTA 10 1X 1958 
Copus, Bonzrapua 


UWHMTHPOBAHHAS JIATEPATYPA 


SIC Tale pe OLB, Ann. Univ. Sofia, Fac. Phys.-Math., 42, 2,69 (1945—1946) = 
42, 2, 63 (1946—1947); C. R. Acad. Bulg. Sci., 1, 43 (1948); Zs. Elektrochem., 62, 567 (1958). 
7M. WU. Temkuu, Tp. Cosem. mo snextpoxumun, M., 1953, crp. 181. 3B. Post, 
C.F. Hiskey, J. Am. Chem. Soc., 72, 4203 (1950); 78, 161 (1951). 4R. P. Bell, 
Proc. Roy. Soc., A, 139, 466 (1933). °C. Eckart, Phys. Rev., 35, 1303 (1930). 
6 J. Horiuti, G Okamoto, Sci. Papers Inst. Phys. Chem. Res. Tokyo, 28, 234 
(1936); uur. no A. HM. Bpogckomy, Xumus u3oronos, M., 1957. oe AS dl Gk ek Ka eae 
tzler, Zs. phys. Chem., (A), 174, 273 (1936). 


* W (U) gocturaer sHauenua ~ 1 npu U ~ 1,8-410-! spr (naa H u D). Tlogqpterpambuas 
byHKuUHA B ypaBHeHuu (4) uMeeT MaKcumym npu U = 1,55—1,60-10-12 apr aaa H wn mpt 
U = 1,60—1,63.10-12 apr azua D (makcumym cmemjaetca c u3meHeHHem TeMMepatypb!). 


** VintepecHo OTMeTHTb, 4TO pH T = 373°, ip ~ if", Tak Kak sdexrat TpocaquBaHnus 


W OTpaxkenuaA (Hay Gapbepom) MoyTH MomHOCTHIO KOMMeHCHpytoT Apyr mpyra: i’/i+i”/iK"™ = 1 
*e* EcuW «2dHa TYHHeIA» pH BCeX 3HaveHUAX SHeprHi LIA peasbHoro Gapbepa mMeHBUe 
4eM IA SKBUBACHTHOTO Gapbepa Okapta, TO BbICOTAa ero JO/DKHA ObITb Gombwe 1,6-10-12 opr 
YTOObI MOMyuHIOCh TO Ke 3HAYeHHE MOTHOCTH TOKa; eCJIM BbICOTa O6ONXx Oapbepos mpxumepx 
omMHakoBa, T. e. Ey ~1,6-10-12 opr (ona yomKua ObiTb Gombe 1,56-10-12 spr!), to, Tal 
KaK «JIMHa TYHHCJIA) B HH2KHHX YACTAX peasbHOTO Oapbepa MeHbIe, ueM NAA Oapbepa Oxkapra 
oHa OyfeT OombIIe B BepXHHX uYacTAX ero, TaK uTO MaKCHMYM NOAbIHTerpaJIbHOM yHKU. 
B ypaBHenuu (4) OyqeT COOTBETCTBOBaTb MeHbIUeMy 3HayeHUIO sHepruu. WM B Tom ¥ B gpyro 
CHyUaAX OTHOCHTEJIbHO YUaCTHe TYHHEJbHOrO sidexta, T. e. BeMuuHa i’ / {, 6OyzeT Gonbu 
ANA PeaIbHOro Gapbepa, yeM JIA BKBABAJICHTHOrO Oapsepa Oxapra. 
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XHMHYECKAA TEXHOJIOTHA 


i 


A. WH. OKYHEB, A. K. KHPbSHOB u B. VW. CEPPMH 


-YCJIOBUS PABHOBECHA MPH B3AMMOMENCTBHM OKHCH KAJMUSA 
C CYJIb®HIOM KARMA 


| (ITpedcmaeaexo axademuxom C. H. Boaodkoeurem 6 X 1958) 


YcNOBHA PaBHOBecuA IIpH B3aHMOseliCTBHM OKHCH Hu cybpula KalmMua 
YKCTICPHMCHTAJIbBHO HE W3YYeHBI. OTO B3aHMOJeHCTBUe UMeeT OOubIOe MpakTH- 
H€CKO€ 3HAYeHHE IPH aHaJIM3e BOMPOCOB, CBASAHHbIX C MOBeeHHeM KaMuA 
8 THPOMETAaJIJIy pruyecKux 
pomeccax. B uactuoctn, 
a TOJIHOCTbIO ON peeviA- Mcxogupie TEPMOJMHAMHYeCKHe JaHHble 
-T Mepexol KajMuA B Ia- 


Ta6Onmuna il 


OBylo (ba3y pu Gecceme-— Coegn- sh el eam C5 Bele RSS 
opari tan ate nenne | H298° | S2oge | b-10° | erto-# Jee 
30 BSBelI€HHOM CocTOs- 

iu, IMKJIOHHOH TWiaBKe CdO =—¢2200°) 4354 | 9,65) 2,08 — 298—1200 
i mp. Paneenpuananuse CdS | —54500 | 16,5 | 12,90] 0,90) —  |298—1273 


Cd, | +26750 | 40,07} 4,97) — ai af 


pe BONPOCOB MCHOAPSO~ so, -|'—70940'| 59,25] 13,351 0,22 | —0,650 [298-2000 


alWCb paCUeTHbIe€ JaH= 
IbIe. 

B HaCTOAMLEM cooOlleHuu KPaTKO H3JalraloTCA PesyJIbTAaTbI IKCIMEPHMEHTAaJIb- 
10rO HCCJIETOBaHHA yCJIOBHH PaBHOBeCHA Peak 


2CdO (x5) ++ CdS (73) = 3Cd() + SO2(p) (a) 


1 CPaBHHBalOTCA C pacueTHbIMM JaHHBbIMH. 

TepmMoyMHaMuyecKHi aHallu3s peakiHu (a) BbINOHAJICA MeTO,OM TemKuHa — 
Uspapumana (!) c ncnomb30BaHueM TepMOJMHaMHYeCKHX WanHplx (?,°), mpupe- 
[CHHBIX B TAO. |. 

Pe3ybTaTbl pacueTos cBeseHbl B Tabs. 2. 

OKcHepuMeHTaIbHOe M3y4eHHe YCOBUM PaBHOBECHA peakIlHHn (a) BbINomHA- 
nOCb, Kak wn paHee (°), MpH MoMOlH MpOLyBKu HeHTpa/IbHoro rasa Hay 

peaKIMOHHOM CMeCbIO XMMHUeCKH 
Ta6Oauua Z YHCTEIX KpHCcTalMMueckux CdO u 


Vsmenenve u300apHoro noTeHIHasia, KOHCTaHTHI CdS, B3xATbIX B cTexHomMeTpHye- 

PpaBHOBeCHA HM PaBHOBeCHBIX 3HaueHHH Pog CKOM OTHOIECHHH. Cxopocru Ta3o-- 

peakuwu (a) Mo pacueTHbIM QaHHbIM BOrO NOTOKa NOJOupaJIuCb TAKUMH, 

YTOOLI COCTaB Ta30BOH (a3bl OTBE-- 

mpa,| az’. | tek K Pca YaJI PaBHOBeCHOMy. CKopoctb La-- 
eC ig P P 

30Boro moToka Opa 0,3 «m/uac 


mpu 700° u 0,24 a/aac mpu 940°C. 
“10° VicnbrraHua mpou3Bo,uncb B mpe- 
nenax 700—940° C. Paspyosecupii 
0-1  cocTaB ra30B oMnpeyelaica m0 
yObliw B Bece HaBeckH. HapBecka 
eAKIMOHHOM CcMecH BO BCeX CHy¥adXx cocTaBaa 1,5625 r. IIpofomm«Kuresb- 
IOCTb ONbITOB cocTaBasa 30 MuH. 
B ra6a. 3 npvBefeHbl SKCMeCPHMCHTAJIbHBIC JaHHbIe HM PaCCUMTAaHHble M0 
IMM KOHCTAHTbI PpaBHOBeCHA HM M3MeHeHHe H380OapHOTO MoOTeHIMala CHCTEMbI 
{1 JaBJIeHHA apoB KajiMus pH TeMMepaTypax ollpiTa. 


8 
800 | 27749] —5,653 | 2,22. 
800 | 15378] —2,865 | 1,36- 
4000 | 3092) —0,531 | 2,94- 
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Ta6auyna 3 


VismeneHve u300apHoro MOTeHIHaJla, KOHCTaHTbI PaBHOBeCHA H PaBHOBCCHbIX 3HavYeHHH Po 
peakKUMH (a) MO SKCIepHMeHTaJIbHBIM JaHHbIM 


Pacxog 


t-pa, | 22074 UPH eon YObisIb CreneHb 
ad crea cg pergesnr emer | Mere Wea Pca ta: 
onpita, |TPe ONbITA,) onyta, Mr % 
Mr/MHH CM/MHH 
700 17,8 10,05 6,38 0,368 39703 eo OO neared Ome 7,62-10-3} 
700 Ni fe 10,05 6,40 0,369 —8,90 1,26-10~ Le | 
760 16,6 9,38 19,40 1,240 39816 —6,84 Leo errs | 
760 16,90 9,55 21,00 1,370 —6,73 ee a eee. | 
850 16,50 9,33 107,20 6,92 24220 —4,02 shag ie “sod 
850 16,10 9,10 93,70 6,18 —4,24 miboeOy ,15- 3 
940 WS. 7h9) Tes Te 459,90 35,60 41192 —2,08 §,95-107 4, 05-1078) 
940 14,20 8,02 489 ,00 BN Ae eee —2,00 | 1,00-10 4,16-10 


IIpu pacuere pennunu AZr° u K,* HeoOxouMo ObWuIO OLeHHTb MPH B34HMO-+ 
qelicTBuu 10 peakiuuu (a) BMAHMe Apyrux mmpoteccos,* Halpumep: | 


CdO (rg) = CdO(p) (0) CdS (np) = CdS (7) (<)) 
ike) = Odie 7 */202(n) (B) CdS (7p) te Cd (py ar */2Sapy (¢:9) 


Tlapnenua cyOnMallun u WuccolMallun OKMCH KaMuA BO MHOFO pas MeHBIIE 
aBleHui cyOluMallMN HM JuccolMallun cysbdpuga Katmus. Ilostomy 1a OWeHKy} 
BJIMAHUA STUX MPOIeCCOB Ha B3aHMOeHCTBUE 0 peak~ 
WMH (a) MocTaTOUHO y4ecTb mpomeccst (r) u (fq). Ban- 
AHME 3TUX MPOWMeCCOB MOXKeT ObITh yUYTCHO HCXOAA HS 
SKCIEPHMCHTAJIbHBIX JaHHbIX 10 CcyOuMalluH U TuC- 
coumalun Cybpuya Kalmua (°). 

Cpapuenue 3HaueHuit AZ}, K, u Pca peakuun (a), 
pacCuHTaHHbIX C YyYeTOM IIpoTeKaHHsa mmpolleccos (r) w 
(1) CCOOTBETCTBYIONIMMH BesIMUNHaMU, PpacCUMTaHHbIMA 
6e3 yueTa NOOOUHBIX MpolleccoB, MoKa3bIBaeT, UTC BbI- 
XOJ| IPOLYKTOB 10 MOGOUHbIM MpoleccaM HaXOJMTCA B 
ipewesax OWHOKH SKCIepHMeHTOB HM UX BJMAHHeM 

Q7 06 03 {0 ~ moxxHO mpeHeOpeub. Tak, HampuMep, KOHCTAHTbI paB 
7-007 ———." yopecna peakituH (a) 6e3 yyueTa noOouHbIX mMpoltec- 

Puc. 1. 3apucumocrs kone COB Upu 760 u 940°C oxaszanucb cooTBeTCTBeHHO 
cTaHTbl papHopecua peak- paBHbIMH 1,46-10°7 nu 8,95-10° nporup 1,34-107 


uuu (a) or temnepatypp. Hn 8,90-107%, nomyueHHEIx c yyeToM MOGOOUHBIX TIpo- 
I — 9KCIepHMeHTaJIb HBIe IleCCOB. 


J.aHHble, 2 — pacueruple 5 
manne Hsmenenve SHTasbIHH CucTeMb! mpu 298° K (A Hagse), 


paCCUHTaHHOe 3 SKCIePHMeHTAJIbHbIX J[aHHbIX, OKa3a- 
Joc paBHbiIM 162400 Kan/Momb, mpoTuB 168200 kan/Momb cormacHo KaJIopH- 
MeTPpH4eCKHM H3MepeHHAM. & 

OKCHepHMeHTaJIbHbIe aHHble YOBJIETBOPHTeJIbHO OMMCHIBaIOTCA ypaBHeHHAMU: 


AZ? = 159350 — 122,83T, gp = O15, 


Ha pune. 1 conocrapmeHbl pacueTHble fu SKCIepHMeHTa/IbHbIe BeMUMHD 
KOHCTAHTbI PaBHOBeCHaA peakUHH (a). 


Ypambckuli HayyHO-MCCAeLoBaTebCKult Toctynuao 
WM MpOCKTHI MHCTHTYT MCQHOM MpombILlIMeHHOCTH 4 X 1958 
UMTHPOBAHHAS 3 JIMTEPATYPA 
*M.X. Kapanetbanu, Xummueckaa TepMoquHamuKa, 1953. 20. Ky6a@ 


mesBcKHH, 9.9BaxHc, Tepmoxumua B Metanaypruu, WJI, 1954. 3H. 1. e 
A.W. Okyues, JIAH, 97, No 1, 301 (1954). \f A. H. Oxyues, JI. A. eb 
KuHa, JAH, 107, Ne 1, 97 (1956). g® A. OT. Tloro pean, WKOX, 22, 731 (1948) 
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Jlornxann AKkanemun Hayk CCCP 
1959. Tom 125, Ni 4 


XHMHYIECKAA TEXHOJIOTHA 


A. B. PYAHEBA 


O COCTABE HW YCJIOBHAX OBPA3SOBAHUA TAPHPOBUTA 
(ITpedcmaeneno akademuxom H. II. Bapduneim 201X 1958) 


Iupoxoe pacnpocrpaHeHne B MpOMBIIWICHHbIX BbICOKOTHTaHOBBbIX IaKkax 
/CTAHOBJICHHOM HaMu (asbl TBEPAbIX PaCTBOPOB MexKy MMHepasamMu rpynupl 
iIbMeHuTa — TiO; (*) aABHJIaCb OCHOBaHHeM JIA MpoBexenua Gomee nomHoro 
IZyYCHHA €€ XMMMUECKOFO COCTaBa, CTPyKTyPbI HM yCOBUM OOpasoBaHuaA. 

_ B namsatb metanaypra Kupuma Xacanopuya Taruposa 9Ta cba3a Ha3BaHa 
{aMu TarHpOBHTOM. 
Ta6auna 1 


| XuMHYeCKHH COCTAB BEIAeeHHOM 43 WaKoB *asbl TarMpoBuTa 


rere ee ee ee ES PRES EES EAS 2 EN NEED SO 
. O6p. Ne 133 O6p. Ne 137 O6p. Ne 164 O6p. Ne 218 O6p. Ne 3353 (?) 
 Oxucen Psa OE a eae et hey 

a 6 a 6 a 6 a 6 a 6 


SiOz 410 0,6 AGA 0,9 0,00 
ae 31,44 CARO ele AONE 2s OF leT 0S TEN Asa PAL St 15,90 
1U2 

(o6mHH) 92,67 

Ti2O3 32,36 35,8 | 54,7 59,9 | 45,40 49,1 | 45,98] 47,4] 66,95} 69,45 
Al2Os 7,46 8,3 6,14 iE | AY) 8,1 Sy oiee 9s Ole Os 40 1 eOn0U, 
V205 0,34 

f V2O3 0,28 
Fe,03 4,03 

FeO 0,53 0,5 1,34 AS aig ib saial) Bator Pee) 0,93 
MnO OF35 | Okeo 
MgO 8,65 9,5 8,37 OA 8,65 9,4 9,05 9,4 6,83] 6,87 
CaO 1795 2,40 2502 iC as 0,17 

TiO 42,78 14,0 Doo 6,4 3,8 


; 3,9 
97,71 | 100,0 | 99,22 | 100,0 [104,57] 100,0} 102,66 |100,00 


IIpuMeuaHue. @—No JaHHbIM XMMHYeCKOrO aHasM3a; 6 — pacueTHbIlt xMMMUeCKHi 
ocTaB 3a BElyeToM SiO2 u CaOTiQz. 


M 
we) 
oO 
iS) 
on 
——s 
—) 
=) 
j=) 


B ta6n. 1 mpuBofuTca xuMuuecKHM COCTaB TarHpOBHUTAa, BbIAeeCHHOTO U3 
| oOpasi0B MpoMbILIJICHHBIX BbICOKOTHTAHOBbIX WWIaKOB, a TaK2%Ke XHMHUECKHH 
socTaB oO pa3ila «posoBoli asbi» (Ne 3353), 3auMCTBOBaHHbI u3 paOoTEt B. B. Jla- 
as u Ap. (2). Pasqemenue MHHepaJIbHbIX (:)a3 BbICOKOTHTAHOBbIX LWIaKOB Mpo- 
sonusocb T. A. Manpuuepow cHauala MyTeM WeHTpuPyrupoBaHHA B *KUAKOCTH 
<nepwun a OTAeeHUA TarMpOBHTa OT aHOCOBHTA H CTeKJIa, a 3aTeEM XHMMUC- 
“K¥M MeTOJOM (%) Cc WeIbiO pacCTBOpeHHA OCTATKOB CTeKJa, OOpasytoulero Cpo- 
hTKM C TarHpOBUTOM. XuMuyecKHe aHaJIMSbI TarHpOBHTa CeaHbl A. A. Po- 
ecuoh. 

_ TIpu paccmorpenuu xumuteckoro cocTaBa TarupoBuTa oOpaliiaer Ha ces 
BHUMaHHe OOAZATEIbHOe HM JOBOJIbHO MOCTOAHHOE COMepKaHHe OKHCH AaJIOMMHUA 
'B cpewHemM oKoI0 6—7%), YTO yKa3biBaeT Ha Oosee CORE, YEM MpeqMoNa- 
“anocb panee ('), CoCTaB TBEPAbIX paCTBOPOB, C H3OMOPHBIM 3aMeLILCHHeM HOHOB 
*j3+ youamu Al**. Bansocrb KpucTasMyecKoH CTpykTypbl MO yTOpaoKucH 
fuTaHa MW aJiOMHHMA (KOpyHfoBbI TuM) OOyCOBIMBaeT WMpOKOe pacipocTpa- 
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Henne TBepybIx pacTBopoB (Ti, Al),O3 TakxKe B CocTaBe MHOrMx Apyrux vol 
BbIX MHHepaJlOB, KaK, HallpHMep, B MoyTOpaoKHcu THTaHA, K PHCTAJIJIHS yI0LLelt 
CA Y3 BBICOKOPIMHO3eMMCTHIX THTAHOBBIX pacnaBos (*), B aHocosurTe (”,*) 


TuTaH-abrute (°). ae | 
aomwuma 


PacueT XxHMHYeCKOTO COCTaABa TarHpOBHTa 


| Mouek ysIApHbie KOJIHM4eCTBA 


Ne (HX COOTHOLICHHA) opmyaa 
ep | TiO, | (Ti, Al),0,| (Ti, Me,Fe,Mn)O 


te Os, AU | (Te, Fe, Nit) eee 
462 (12 10 [(Fe, Mg, Ti) O-TiO,]-47 [(Ti, Al)2Os] — 
133 399 (10) | 697 (17) (12) ( 1519 ia noe 
472 (19 245 (10 10 [(Mg, Fe,) O-TiO2]-19 [(Ti, Al)sOs 
137 | 285 (12) | 472 (19) (10) [( Popes ? 
164 321 (10) | 420 (13) 354 (44) 40 [(Ti, Mg, Fe) 0-TiOa]-13 [(Ti, Al)20s] - 
+ 


iO (1,9%) * 
218 342 (4) | 417 (5 334 (4 4 [(Ti, Mg, Fe) O-TiO,]-5[(Ti, Al)2Os] 
3353 (2) | 194 ri 548 3} 187 ta} [(Mg, Fe, Mn) O-TiOs]-3 [(Ti, Al, V)203 


* Vi36bITOUHOe KOJIMYeCTBO Hoce pacueTa PopMyJIbI TarHpOBHTAa. 


Pacuer xuMuuecKoro cocTaBa TarMpOBUTa Ha efo CTpyKTy PHbIe COCTaBJI AION 
(cM. Ta6. 2) noKasbiBaeT, YTO NepBOHAaaJIbHOe MpeAcTaBeHHe O ETO XUMHUG 
cKoli mpupoge (') oKa3saiocb NpaBHJIbHbIM. | 

CopepuleHHO TOUHOe COBMaeHHe COOTHOWICHHM KOMIIOHCHTOB TarHpOBl 
¢ ycTaHOBeHHOH copMyJoH HaOmofaeTcA B TeX HMCHHO OOpasllax, KOTOPBI 
OTIMUAIOTCA Kak HanOoJblleH YuCTOTOM OTAeleHuA OT NpuMeceH, Tak u HanOc 
siee Ou3KoH K 100% cymmom xuMuuecKoro aHain3a (oOpasipl NeNe 218, 3353 
B o6pasiax, rye 06a mepednceHHbIe yCOBUA COOOLaIOTCA MeHee CTPOFO, Ip 
pacuerax XHMMUeCKHX aHaslv30B Ha COCTaB TarMpOBNTa OOHapyKuBaeTcA He 
G6oubu0e H3ObITOUHOe KOMUUeCTBO TiO nau TiO, (or 1,9 qo 4,0%, cm. Tab. 2 

Mcxona u3 Toro, YTO Mmpesel TOUR 

Ta6aunma 3 cTH paspaOoTaHHOro 3a MocueqHee BP 

CpaBHenHe MexKNJIOCKOCTHBIX paccTosHHlt Ma B WMuctutyte metassyprun Al 
TarMpoBHuta ¢ 9TajoHaMH TizO3 u FeO-TiO, CCCP (%) meroga onmpeyemeHua CcyMM 


JIA HawOoslee HHTCHCHBHBIX OTpaxkeHHli HH3IUMX OKHCJIOB THTaHa B IIpHCyTCTBE 
(d, & FeO ne npeppuaer 1,5%, ecTecTBeH? 

Tarnoosey OKUAaTb YBEIMYCHHA MPOWeHTa OL 

hkl Ti20, AOU FeOTiO, Ku B ompemetenuax TiO; u TiO m 
Mepe OTKJIOHCHHA CYMMbI KOMIMOHEHTC 

OMA 2.68 2.73 2-73 anansa or 100%. Takum o6pason 
1140 \ 2,52 2,53 2.53 IIPHCYTCTBHeE B HEKOTOPBIX nCcCeqOBay 
411 ys) 2521 2724 HBIX OOpa3ilax HeOoObINOrTO H30bITOX 
hk te ae wees Horo KoumuectBa TiO uau TiO, (mpé 
310 1°49 1750 1°50 THB (POpMyJIbI TarupoBuTa) Cc 6ObUIM 
A4 } 1,47 1,47 1,46 OCHOBaHHEM CJle€lyeT OTHOCHTb 3a CUE 


H€OCTaTOUHOK YHCTOTHI OTAeMeHUA (has: 

TarMpOBUuTa OT IIaka HW HEMOCTATOUHOM TOUHOCTH ONpeeIeHHA HM3IIMX OKHCIAC 
THTaHa, 4YEM 3a CueT OCOOeHHOCTeH XHMMUeCKOH MpHposbI CamMoro BeILeCTBE 
JLONOHMTEAbHBIM NOLTBEPALCHHCM TpaBHJIbHOCTH yCTaHOBMeHHOi pane 
CTPyKTypbl TarMpOBHTa ABJIAIOTCA Pe3yJbTAaTbI PeHTTeHOBCKOTO ene 
YHCTON cbasbl, MpoBeweHHoro M. C, Momnenb. B taba. 3 IIPHBeeHbI CpaBHy 
TEJIBHbIC MAHHBIC TO PasMepaM S/IeMeHTapHOH AueHKu TizOs, TarupoBuTa u WI 
MCHHTa, M3 KOTOPbIX BHJHO, UTO MEXKIWIOCKOCTHbI€ PacCTOAHHA TarHpoBHT 
S3aHMMaIOT MPOMe*KyTOUHOe NOMO*KeHHeE MO CPaBHCHHIO Cc ounig a 
PacCTOAHHAMM KOHCYHbIX WICHOB pAfla TBEPAbIX pacTBopoB TizOs uy FeO-TiO 
TakuM o00pa30M, COBOKyMHOCTh pe3ysbTaTOB onTu4ecKoro (1), xumnu 


CkOro HW peHTreHorpaduyeckoro vCcceoBaHUli MOSBOMAeT yCTaHOBUTS cbopmyi 
TarMpOBHTa B BHIe: 


m{(Ti, Mg, Mn, Fe)O-TiO,Jn[(Ti, Al),0,). 


Xopoulee copmaqeHue COOTHOMICHHH KOMMOHeHTOB c dopMyioH TarupoButa 
OHapyKuBaer TakxKe oOOpasen Ne 3353 «pososoli cbasbm, cocTap KOTOporo 
3AMMCTBOBAH Hamu v3 padotsl B. B. Jlanuua u Ap. (7). Ornomenne cymMet Mose- 
KyIAPHBIX KoNMYecTB MgO + FeO + MnO xk MosexyspHomy konuyectBy 
PiOz TouHo coorBercrByer 3fecb 1: 1 (cm. Ta6n. 2), u3 uero BHLHO, UTO TMepe- 
IMCJICHHBIC OKUCAbI He OOpasyior c TiOz ycnoBHoro Komnonenta m(Mg, Fe, 
Mn)O-nTiOz, kak mpeqnomarawor aBropbl paGorel (2), a MOJHOCTHIO OTBeUaIOT 
STPYKTypHOM cocTaBAoulel umbMennta [(Mg, Fe, Mn)O-TiOz]. Pacuersi 
IBYX Apyrux OOpasloB «posoBolt (asbm, OMMCaHHEIX B WUTUPOBaHHO! cTaTbe 
“), He IPHBOLATCH HAMM TIO TOH IIpH4NHe, YTO BeCbMa HU3KOe COMepxKaHHe B HUX 
IKHCIOB *Kese3a, MarHHA MW Maprauita (Bo 
3ceX Clyuaax HKe 1,55%) He mpeBbita- 
2T mpesesa TOUHOCTH XuMuYeCKOrO oNpe- 
J@eHHA HU3WWAX OKUCIOB TuTaHa (1,5%, 
2M. BbILe) H UMCTOTHI OTMeEMeHuA ZTOH Cpa- 
3bI OT Waka. OTO NWoOKasbiBaeT, YTO MIpH- 
wec FeO, MgO u MnO c pasupm mpa- 
30M MOIryT IPpHCyTCTBOBaTb 3eCb Kak B 
sOCTaBe «pO30BOH da3bI>, TaK HW B OCTAT- 
a cTeKJIla, HE MOJIHOCTbIO yaJlIeHHbIXx 
Ipu wWexTpudyrupowannn oOOpa3sios. 
 HaOmoxenua moKa3aiu, Yo B Mpo- 
MBIWJICHHBIX UWWIakaX BbiNaeHHe Tarupo- 
3uTa W3 pacilaBa He CTOMbKO 3anucHT 
T COepxKaHuA B WyiaKax TiO2z, cKobKO 
T YCIOBMH WwiaBKu. Tak, HallpuMep, Han- 
omee Wupokad OOJIacTb WWIaKoB, coyep- 

alllad HapxAy C aHOCOBUTOM TarupoBHT, 


Pre. 1. 


VM 1bMeHuTOBBIN 
BOCCTaHOBJIeHHEI pH 1000°. Ha coxe 


KOHILeHTpar, 


aOlolaeTcaA Mpu WwiaBKe Ha arylomepaTax 
4 COOTBETCTBYeT CofepxKaHuio TiO2 B wvIa- 
<ax or 68 no 80%. MaxT HanOomee wu- 


H€H3MCHEHHOFO HJIbMeHUTa BepeTeHOOb- 
PasHble MpOKUAKH TBePALIX PacTBOPOB 
m (FeO-TiOs)n TizOs3 (B mexTpe). Buusy 


ckonueHHa Fe (6e0e). 


cBeT. 300X 


OKOrO pacmpocTpaHeHuaA TarupoButa pu OTpamcanein 


WlaBKe Ha arvloMepaTax, T. e. MpH pexku- 

ax MaBKH 6e3 MpeABapuTebHOrO BOC- 

*TaHOBJICHHA OKHCJOB 2KEU1E3a B TBepol case, CBUeTeIbCTByeT O TOM, 4TO 
OpasoBanuto STON tasbl CMOCOOCTBYIOT COBMECTHBIC MPOecCbl BOCCTAHOBJICHHA 
Ip BbICOKMX TeMMepaTypaX OKHCJIOB %Kele3a HW OKHCJIOB THTaHa B XAKHAKOM 
pase u TO ee BbICOKad TemmepaTypa KpuctTatiusalnu (~1700°) jnomxuna 
WpanwuHBaTb Mpolecc abHeliwero BOCCTAHOBJICHHA OKHCOB xXee3a Oo 
weTawa. 

 JlononHutembuple JaHHble 006 ycOBHAX OOpasoBaHHA M COCTaBa TarMpoBuTa 
SbLIM MOyYeHbI Mp uCceLoBaHuM (Paso0BbIX NpeBpallleHuA B Mpollecce BoOCc- 
‘TAHOBJICHHA JIbMCHHTOBLIX KOHILCHTPaTOB. 

OnbiITbI MO BOCCTAHOBJICHHIO HJIbMCHHTOBbIX KOHUeHTpaToB KycnuucKoro 
vecTopoxkKeHHA MpoBosusucb B. WH. Comopbespm Bo Bpalllaomlelica TpyOuaTou 
Teun C yrvioM Hakiona 1,5°. Konmuecrso BocctanosuTeia (HedraHoro KOKCa WIM 
MaJIO30JIbHOrO aHTpaltuTa) cocraBso 10% or Beca KoHleHTpata. Temmepa- 
rypa onpiros Onima 900, 1000, 1150, 1200 wu 1250° npn AuTenbHOcTH, paBHO 
20—30 Muu. 

Tlerporpadbuyeckoe ucCileqoBaHHe MpOYKTOB BOCCTAHOBJICHHA WJIbMCHH- 
fOBLIX KOHICHTPaTOB MO3BOIMIO yCTaHOBHTb, 4YTO B 3€pHaX WJIbMCHHTAa, BOC- 
TaHOBIeHHEIX Wo 1000° u Bpriie, HaOMOMaeTCH IOABJICHHE MapadJIeIbHO pac- 
JOJIOMKCHHDIX BePeTeHOOOPasHbIX MOMOCOYeK WH OKAHTOBOK,  COCTOALMX U3 
3eIECTBA, OTJIMUAIOULerOCA OT WIbMeHuTa Ooslee HHTCHCHBHbIM IBeETHbIM 9¢peK- 
rOM aHW3OTPONMM M pPe3KO BbIPaxKeHHbIM AByOTPaxKCHHeM OT CBETJO-2*eTOFO 
po30BaTo-KOpuuHeBoro wera (puc. 1). Omtuyeckne cBolicTBa HOBOOOpasyi0- 
Werocsd BEeILeCTBA COBeEPIICHHO aHaoruuHbl (pase TBEpAbIX pacTBopoB T i2Os 
4a OCHOBE CTPyKTyPbI W/IbMeHHTa, T. €. TaPMpoBHTa, OOHAPy2KeHHOrO HaMu 
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B 2Kee3HCTOM WwiaKe (1). OMHOBpeMeHHO C BbINaeHHeM onvcaHHol dbasbl B 00) 
pasue HaOwloqaeTcd HOBOOOpas0BaHHe KOPOJIbKOB Hi CKONJICHHH MeTaJJIMue? 
cxoro xene3a. IIpn noBbileHun TeMMepaTyPbl BOCCTAHOBJICHHA WIbMCHHTAa NC 
1150—1250° napsny c HoBOOoOpasoBaHHAMU TarMpOBHTa HaOJ0J,aoTCA 06pa30o} 
BaHHA KPHCTaJIJIOB aHOCOBHTa, OObINHO pactovlaratouluxcA B nepudepuyecKkor 
yacTH 3epHa WM OKPy2Kal0U[MX IWIMPOKOM Kaui 
MOH BeULCCTBO He€H3MeCHHOrO HJIbMeHHTA, Me: 
peceveHHOrO MapaJWIeIbHBIMH MpOXKMIKAME 
Taruposuta (puc. 2). 

TIpopegenuoe M. C. Moyesb peHTreHOBCKOt 
vCCIeAOBaHHe OOPa3llOB MOL yBOCCTAHOBJIeHi 
HOrO HWJIbMeHHTa, B KOTOPbIX Merporpadui 
YeCKH ACHO pasJiMYaOcb MpucyTcrBue 4 Mui 
HepaJIbHbIX (pa3 — OCTaTOUHOTO  BEeLILeCTBe 
WJIbMeHHTa, MHOJOCOUeK HM OK@HTOBOK TarHi 
POBHTa, AHOCOBHTa M KOPOJbKOB 2Kele3sa — 
NOATBEPAHIO MpHCyTCTBHe TOJIbKO 3 CTpyKs 
TYPHBIX COCTABJIAIONLMX — WIbMCHHTAa, aHO! 
COBHTa HM MeTaJIMuecKoro xeNesa. Ha oc! 
HOBaHHH 3TOTO MOXKHO CilelaTb BbIBOL, UTE 
YNOMAHYTHIe OOpa3s0BaHHA eMCTBUTeJIbHG 
Puc. 2. Unpmennt, BoccTaHOBIeHHBIH yMeloT CTPpyKTypy WJIbMeHHTa, a HX ONTHY 
mp 1250". B weutpe yuacToK HeH3- cxye pa3siH4MA OT WIbMeHHTa OOYCJIOBJICHH 
M@€HEHHOTO HJIbMEHHTa C NpOMUIKAMU 
taruposuta. Ilo nepubepun wmupo-  H3OMOpHBIM COsep2xKkaHHeM B HJIbMeHUTS 
Kad KalMa KPHCTaJJIOB aHOCOBHTa NOUWYTOpaOKHCH THTada. | 
(cepoe) u ckonsennit Fe (Gene). PackpblTue MpuHpokbl mpoMexyTOUHO! 

OtTpaxKeHHbi cBeT. 300X coeluHeHuA, 0Opas ree | 

; yroulerocaA pu peakuusy 

BOCCTAHOBJICHHA HJIbMCHHTOBbIX KPHCTAaJJIO 

MO3BOIAeCT HAM€THTb [Ba IyTH BOCCTAHOBJICHHA OKHCJIOB THTaHa U oe 


*emesa, ulyuux mpn 1000— 1150 u seme 1150°. 
Ie FeOTiOs — Sarit (FeO -TiO2) n (TigOs3) — Fe 


TarH pOBUT 
T-pa BoccTaHe 1000—1150° 


UI. FeOTiO, > m [(TisOs) TiO.] 1 [(Fe, Ti)O-2TiO.] > Fe 


AHOCOBHT 
T-pa BoccTan,. 1150° u Bbiue 


MoxHo jlyMaTb, 4TO Oomee HU3KAA TeMMepaTypa OOpasoBaHna cbasbl Tarupct 
BHTa MO CpaBHeHHIO C aHOCOBHTOM IIpH Mpoecce BOCCTaHOBJICHHA HJIbMeHH 
TOBbIX 3€PeH OOBACHACTCA laBHbIM OOpPasOM TeM, UTO B MepBOM Culy4ae AWA OOpA 
3OBaHHA TarMpOBHTa He TpeOyerca CyleCTBeHHOH MepecTpolku CTpyKTypi 
WJIbMeHHTOBBIX KPHCTAJJIOB, TOra KaK BO BTOPOM cJly¥ae mpeoOpasoBany} 
CBA3AHO C MOJHbIM paspylieHHeM TeKCarOHaJIbHOH CTPyKTYPbl WJIbMeHUTA | 
oOpasoBaHuA poOMOnYeCKOl CTpyKTYPbI AHOCOBHTA, YTO, eCTeCTBEHHO, Tpedye! 
Ooee BLICOKOH TeMMepaTypbl BOCCTaHOBeHHA. | 


MucruryT metanyprun um. A. A. Baitkosa Iloctynusto 
Axkaylemuu Hayk CCCP 18 IX 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1A.B. Pynauesa, M.C. Mogens, T. A. Manunmesa, AH, 115, Ne 
(1957)... 7B. B. Jl anun, +H. H.. K-y.payews.a, 0. i. ra pitas Ts ” TAB 
109, Ne 4 (1956). *® A.B. Pyquesa, T. A. Maatimesa, JAH, 115, Ne 4 (1957, 
W.C. Benauxun, B.B. Jlanun, Tp. Unct. reonornu. HayK AH CCCP, s. 12 
nerporpad. cep. Ne 37 (1950). 5 A. TI. WeerxKos, Tp. Uucr. reonoruy. HaykK AH CCC 
B. 138, Ilerporpad. cep. No 41 (1951). ° JI. WW. Beceaaro, )Kypu. anan. xum., 14 
B. 3 (1957). 7 JI. UW. Beceamaro, DKypu. anan. xum., 13, 8. 5, 561 (1958). | 
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TEOrPA®H A 


HM. H. CTEMAHOB 


CHE)KHbIM MOKPOB KAK OJ[MH H3 ®AKTOPOB OBPA3OBAHHS 
JIECCOBH]HbIX MEJIKOSEMMCTBIX TOJIL 


(ITpedcmaenexo akademuxom H. M. Cmpaxoeoim 18 XI 1958) 


B ycopuax BbIcoKoropuit Tanp-Ilana npoucxoquT pa3pylleHne CKaJIbHbIX 
OpO]| H HakOMJeHHe MpOAyKTOB BHIBETPHBaHHA B Bue MesKo3ema. I lomaraior, 
TO HaKOMNJI€HHe MeJIKO3eMa 0083aHO NpAMOMY CHOCY MPOAYKTOB BbIBeETPHBaHHA 
OPHBIX NOpO Ao*kTeBbIMH NOTOKaMH WIM BETPOM B NOHWKEHHA CKJIOHOB. Hain 
ccenoBanuA B SanagqHom Tsub-Llane noKka3aiu OrpoMHy!0 pOJIb CHe%KHUKOB 
$ HAKOMJICHHH MCJIKO3CMHCTHIX TOU. CHeXKHAKU, IPHHHMad Ha CeOA ZO/OBbIe 
POYKTHI BLIBETPHBaHHA CKaJIbHbIX MOPON UH UbWIb, IPHHeECeHHYyt0 FOCcnOsCTBy!10- 
(MMH BeTpaMu C Mpesropult, cnocoOcTBy1oT UX MepeOTMOXKeHHIO B OTPHILAaTeJIb- 
HbIX (OpMax pebeda u B TEHEBbIX SKCMOSHIUMAX CKIOHOB. PembepooOpa3yto- 
ee Ke 3HaYeHHe JORKMEBbIX BO, B BbICOKOrOpbe CBOAUTCA JO MHHUMyMa, Tak 
ak aTMOcdepHble OCaKU BbIMalaloT 3feCb KPYTVIbI rod B Bue CHera u Fpaya, 
1 He ow qeBOH BJlaru. CHexKHUKh, MOKPbIBaIOU[Ne KOJIOCCaJIbHbIe MOBepx- 
JOCTH CKJIOHOB aJIbIMHCKOrO Mosca, HMeIOT BbICOKYIO YeJIbHY!0 NOBEPXHOCTb U 
ce BCJICACTBHE OXJaKTCHHA MpHseraiouluX K HUM CJlOeB BO3SAyxa y 
IOBCPXHOCTH CHEXKHHKOB CO3alOTCA YCOBHA «3aCTOMHOTO pexKUMa»: BO3SyXxX 
STAHOBHTCA MVIOTHBIM, MaJIONOJBYXKHLIM. STO OlaronpHuATCTByeT OCaKMeHHIO Ha 
IOBEPXHOCTH CHEXKHUKOB, SOIOBbIX YaCTHL. 

C1 VIno 10 X Bropax 3anaguoro Tanp-Hlana Hamu MpoBOMJICA y4eT KOJH- 
1eCTBa OCeBIUMX Ha | mM? NoBepXHOCTH CHEXKHUKA TBEPALIX ZOJOBbIX YaCTHIL Ny- 
reM BbIaPpHBaHHA BObI M3 CJIOA CHera TOMM{MHOH 3—4 MM H HocseLyroulero 
33BellHBaHHA ocalKa. Jlanupie HaOl0seHHii MpuBeweHb! B Tad. |. 


Ta6Ouuna 1 
MectTo B3ATHA CHEXKHHKOBOrO A6cou0T- MOnBsectny, 
ocajyiKa (xpeOeT, BepliHHa Hu HaAv Bpema B3ATHA oCayKa SisaiNe que 
ypounute) BBICOTa, M cHera, r 
Kapxxantay, Ak-rTaut 2400 Hayaso HIoHA 10 
Yramcxni, Katinap-Catt 2100 Kove, HIOHA 14 
Koxcytickxni, Anam 2100 Hauaso utona 16 
Uatkasbckui, Maspiit Maii- Kone, vou 47 
jaH-Taw 2800 
Tickemcxuii, Bapxpax-Cati 3900 Cepequna aprycta 19 
Maiiqautaspckun, Texey 3200 Hauao centa6pa 22 
Uatkanpceku, Aypatan 3000 CepemuHa ceHTa6pa 23 
Uarkapcekui, Kusui-Hypa 3100 Hayao oxTadpa 25 


IIpu mepecuete Ha | kM? mMoBepxHOCTH CHera BEC COJepxKallHXCA B HEM TBEp- 
[bIX SOMOBLIX YaCTHIL OKaxKeTCA paBHbIM 10—25 7, a B | mM? cHexHUKa Mp Tex 
Ke ycmoBuAx — 1—2,5 xr. SameTuM, 4TO OHA H3 HanOoee MyTHbIX peK TaHb- 
Wana — Happin, upu Bryxoge ee u3 PeprancKol Jounubl, HeceT 1,09 xr TBep- 
[IX uactuy B 1 m® Bog (1). pu cpaBHyenuu 9THX BeMYHH BUAHAa OrpoMHas 
DOJIb CH@%KHHKOB B HaKOMNJICHHH SOJOBbIX YaCTHIL. 

Muxpockonnueckue HCCIe10BaHHA NO3BONHIH OOHApyXXHTb OIM3OCTb MH- 
H€PaJIbHOrO COCTaBa OCaflKa CHEKHHKA C OKPy2KalOlUlHMu TOPHBIMM Nopoyamu. 
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Tax, Ha MaiiqantambcKom xpeOre (a6comoTHaa BbIcoTa 3200 M) Ha NOBepXHO 
CHEKHUKA HaXOJWIMCb MpOLyKTbl paspywieHuA OsussexKallMxX CKaJIbHbIxX 
po — MeIKOsepHUCTOrO TpaHo_MOpuTa: yruioBaTble uw CaOOOKAaTaHHble 3p 
KBaplla, SIMAOT, PpanaT, XJIOPHTM3HPOBaHHbId OMOTHT, KaJIMeBbIM MOB 
yunaT, IpuMa3ku KaJbityTa. MuHepaslorMu4yecKoe CXOACTBO CHEAKHUKOBHIX OCALKCy 
M TOPHbIX MOpok MOKasblBaeT, YTO OCHOBHLIM OUAPOM BOSHHKHOBCHHA SOJIOBE: 
TBEPAbIX UaCTHIL ABMIAIOTCH CKAaJIbHbIe BbIXOMbI aIbIMHCKOTO MOACa, Maroule 
OOHJIbHOe KOJIMYECTBO TOHKOFO OGJIOMOUHOFO MaTepHala, BOSHHKIMETO B pesyJi 
TaTe (pu3su4ecKoro Hu OuoOrMuecKOrO BLIBeETpHBaHHA. Ha MOBEPXHOCTb CHEXKHI 
KOB BeTPOM IIPHHOCATCA MpOyKTbl paspyWeHuxA M PasBeBaHHA MOPCH, JICMHI 
KOBOM MYTH, NOBepXHOCTH MOUBO-rpyHTos in situ, OCTaTKH MOM ypa3JIO*KUBUICE 
‘CA PaCTHTCJIbHOCTH. 

Muuepasornueckne ompeyesieHHaA MoKa3aiH IpHcyTCTBHe Ha MOBepxXHOC 
CH@KHHKOB ZOJOBOM MbWIM MpeATOpHbIX paBHHH. OTO B OCHOBHOM TJIMHHbIe ME 
Hepasibl, OOJIOMKH M@JIKHX KPUCTAaJIJIMKOB KaJIbILMTa, TOHKHE MJIaCTHHKH CJIIO} 
@akT ocaxkyeHua Ha BepuinHe ApacaH-Caa u Ha nepepasie UaTkasl Ha MoBeps 
HOCTH CH@KHUKOB MaJIMHOBOM 2O0BOM MbiIM (M0-BHAMMOMY, IIpoyKTOB pas 
BCBAHHA KPaCHbIX TPCTHUHbIX PMH Mpexropuit) ormeyaer C. ©. MauKosues (7 

Jlona 200B0K MbWwIM, TIpHHeCeHHON Cc MpesropHi, B CHE*KHHKOBbIX OCaKax 
MO HallleMy MHEHHIO, CPaBHHTeIbHO HeEBeINKa, HO 3HAYeHNe €€ BEJIMKO, TaK Ka 
OHa COJepxKUT KapOOHaTHble “WacTHUpl. 

OnpemeseHue MexaHu4eckoro cocTaBa TBepAoro ocayKa CHEKHUKOB CpeH 
TOpHi, MpoBeseHHoe mo merony H. A. Kauuucxoro, Jlasio B cpeHeM Tak 
BemmunHbI: 10% cpemHero u MemKoro mecKka (1—0,05 mm), 65% KpymHOH MBI 
(0,005—0,001 mm) — meccosolt d@paxunu, 20% cpequelt u MenKkon niu (0,01 
0,005 wm), 5% una (<0,001 mm). B cuexHuKax BbICOKOropHH npeoblal 
JIM (pakuwu cpeyqHero HM MeJIKOrO MeCKa; MOBbICHJIOCb cOJep»KaHve Mua. 

B 3uMuHuit nepuvod rola KpyMHble TBEpsbIe WaCTHILbI NON AeHcTBUeM CHJIbI TH 
*KeCTH MOPpyxXaloTcs B TOMMY CH@KHUKA, WperepmeBatoT pu 3TOM PusnyecKHe 
a oTuacTH HM OMOXHMHMYeCKHE H3MCHCHHA HM OTKMAaQbIBAIOTCA Ha MOBEPXHOCTY 
MOUBO-FpyHTOB. 

BecHol uv JIEeTOM pH Me@WICEHHOM TaHHHM CH@XKHUKA, UTO HaOmMIOMaeTcCA Hi 
CKJIOHAX TeHEBHIX SKCMOSHILMH H B NOHWKCHHAX pesbecba MeCTHOCTH, TBEPAby 
YaCTHIbI CKallJIMBaloTCa y ero KpaeB B Bue YeEPHOM MIeHKu. OTa NieHKa Mp3 
MOCe€LOBaTeJIbHOM CTAHBaHHH KPOMKH CHeEKHUKA IIPePbIBUCTHIMM PAaMH OCe 
WaeT Ha MOBEPXHOCTb CKaJIbHbIX TPYHTOB WIM MOUBbI B Bue «HanKa» u OOpa 
3yeT Xpylkyl0, NOpucTy!0 KOpouKy JeccoBuHOoro OOuKa (CcomepxKaHue KPyNHE 
MbweBpaTou cbpakuun SOonee 30%) TomuuHoH 1—3 mm. Yyembubiii Bec TBEpsoi 
(basbl 3EMJIMCTHIX KOpoyeK paBeH 2,70, OHH Ca6O ryMyCHPOBaHbI HM B OCHOBHO! 
Macce OecKapOoHaTHbI. OHako 3eMJIMCTHIE KOPOUKH, B3ATHIe Hamu c IIcKem 
exoro xpeOta (a6comotTHad BbIcoTta 3500 m), cogxepxamn CaCO; 25%, xor: 
OKPyXKaloulue MOUBHI ObWIH BbILLeIOYeHLI Ha OoJIbUIyIo ruiyOunHy. 3HayuTebHO 
cojep2Kanue KapOoHaTOB B STHX KOPOUKAX OOBACHAETCA OOMbIIMM pacmpocTpa 
HEHHeEM 3)[€Cb H3BECTHAKOB. 

Co BpeMeHeM 3eMJIHCTHIC KOPOUKH PaspyllaioTcaA aTMOctbepHbIMH areHTaMH | 
PAaCTHTCJIbHOCTbIO, CMeLIMBaIOTCA C BEPXHHM CJIOCM NMOYBO-rpyHToB, cmocoé 
CTByA TaKHM OOpa30M HapalllMBaHHIO UX TOM. SemmucTBle KOpoUKu, coOpan 
Hble HaMuc | M? noBepxHocTu 3eMiu Ha UarKampcKom xpeOre (a6comioTHas Bb 
cota 2800 m), Becuiu 350 r,— B mepesoge na 1 xm? 9To 350 T. 

TiaTesIbHOe H3y4YeHHe BOMpoca O MpOHCXO*KMeHHH MCAKO3eMHCTHIX seCcc 
BHHPIX TOJI, MPH NOMOMLM CHEPOBOrO NOKPOBAa MOMOKET NOMHee PaCKPbITb HE 
KOTOPbIe CTOPOHBI Trenesuca wiecca. 


MockoscKkuli rocy2apcTBeHHbIit yHuBepcuTer Iloerynuso 
um. M. B. Jlomonocosa 12 XI 1958 


UHMTHMPOBAHHAS JIATEPATYPA 


* B. JI. Uy abu, San. Beecowsn. reorp. o6m. Hos. cep., 8 (1949). 2C. ®. Mau 
KoBiesB, Martep. no 06m. u mpuKa. reon., JI., B. 147 (1930). 
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| TFEOJIOVH A 


JI. H. BOTBHHKHHA 
O BbIQEJIEHHH AMATEHETHYECKONM CJIOMCTOCTU 
({]pedcmasaeno axademuxom H. M. Cmpaxoevim 6 XI 1958) 


_ Iloq cnoncroctbio B reosorum OObIMHO MOHMMaeTCA MepBHdHad HeOLHOpoOL- 
MOCTb OCaf[Ka, HaJleraHue ero «CIO 3a CJIOeM», T. €. ABJICHHe, Ka3as0Ccb On, 
TOJIHOCTbIO CBAZAHHOE TOMbKO C MPOMeCCOM CeMMeHTALLMH, OLHOBPeMeHHOE 10- 
smenHemy. J[varenes 2»xe — 9TO Mpowecc Mocmekyomero mpespamenua ocalKa 
3 TOPHY!O Noposy, T. €. Mpoucxo,aulMi mocne oOpasopanua cnoes. V tem He 
MeHee, B pPxAe Cly4aeB PeOMOr HasbIBaeT COM Pe3yJIbTAaT WMareHeTHYeCKHX Mpo- 
qeccos. Hanpumep, ecsiu B paspese B TOJIULE H3BECTHAKOB OTYCTMBO BUCH XO- 
DOIUO BbIJepKaHHbIN COM BONOMUTA JOCTATOUHO OOMbIMOM MOLLHOCTH, TO OH 
JesyCJIOBHO Oyler BbILeeCH Kak COM MJIM MacT Jake B TOM Ciy4ae, CCH OH 
OpasopasicA He B pe3yJbTaTe MepBUYHOrO BbINMaleMuA, a MyTeM 3amellenus 
KaIbUuTa AoomuToM. Jin sToro Hato JIMilb, YTOObI HalpaBseHne ero rpaHull 
PoBnalasio C HalpaBseHueM OOmLero HalllacToBaHHa. 

 Tloqo6neix npumMepoB MoxHO MpuBecTu O4eHb MHOrO. Takum oOpa3om, cule- 
lyeT MpusHaTb, YTO pesy/bTAaT OMHOI Y Mpoecca (Auarenesa) ompememaerca Tep- 
MMHOM, CBA3aHHbIM C MpoleccoM HHOrO NOpAAKa, MpoTeKaBLIHM B MHOe BPeMA 
‘cequMentorenesom). Jl Takux culy¥aeB, B OTAMIHe OT NepBuYHOM (cequMeHTa- 
{MOHHOI) CJIOMCTOCTH, H MOXKHO PeKOMCHOBaTb TeEPMHH «MareHeTHUeCKaA 
Aces a: 

ApleHue juareHeTHYCCKON CJIOHCTOCTH MOXKeT ObITb Ha3BaHO CJIOMCTOCTbIO 
MOTOMY, UTO XOTA CIO HM OOpasyIOTCA B Mpolecce Marenesa, HO pacMosaraioTca 
OHH He Cly4alHo, a TaM, Tle BOSMOXKHOCTH WIA STOO ObWIH NOAOTOBJIEHHI elle 
B polecce CeMMeHTalluH, HMCHHO MOTOMY AMareHeTH4ecKHH CJIOH HM 3aHMMaeT 
MOJIOXKEHHE CJIOA: NEPBUYHAA CJIOMCTOCTH CJy2KUIIa KaK Obl OTMPaBHbIM I1yHKTOM 
WIA mocmexyroulero J\uareHeTHuecKOrO M3MeHeHHA OCatKa. Hanpumep, n00 
BLOJIb BEPpXHeH TpaHulbl COA CyILeCTBYIOT YCJIOBUA, OarOmpHATHbIe WIA ero 
M3MCHEHHA, HOO MepBUYHbI COM Obi OGoralleH KaKHM-JIHOO BeLLeCTBOM (Ha- 
MpHMep, OpraHvuecKkuM), CMOCOOCTBOBaBLIHM IpOTeKaHHIO 3Jecb ompeyesex- 
HbIX XHMHYeCCKHX Mporteccos, HOO MepBHuHbI coH Obwi Oomee MOpHcTHIM, 
JEM COCEIHHE, UTO CO3aIO BOSMOMKHOCTS AVIA KOHWeCHTPalluu B Mopax KakOro- 
HHOYb BelLeCTBa, IHOO TpaHula ByX CJIOeCB ABHACb BOOyMOpoM,OmarogapAa 
WeMY B OJHOM H3 HHX HavaJlOCcb BbINakeHue u3 pacTBopa, HT. J. 

Takum o6pas3oM, JuareneTHuecKas CJIOHCTOCTh ABACTCA Pe3yMbTATOM BYX 
MpOIMeccoB, IpOTeKaBLINX B Ppa3Hoe BPeMA: OLMH — 9TO OOPasoBaHne C/IOA, BTO- 
poli — 2ToO ero Mocwesyroulee MpecOpasoBanue, HO B Mpesemax CyUecTBYyIOULUXx 
MJIOCKOCTel HaCJIOCHHA U CBA3AHHOe C MepBHYHbIM XapaKkTepom cJlosx. B Ooulb- 
IWHHCTBE CLyYaeB BTA CNONCTOCT OOpasyeICA B Pe3yJIbTATe PasJIMYHbIX XHMH- 
ueCKUX (H OHOXUMHUCCKUX) Peak U, TAKUM OOPasoM, ABJIACTCA CJIOMCTOCTHIO 
xemoreHHoi. J, vareHeTuuecky!0 CJIOMCTOCTb MOXKHO Pa3seIMTb Ha HeCKOJIbKO 
THIOB, B 3a€BHCHMOCTH OT IIpHduH, ee OOYCJIOBMBAaIOUNX. 

CaoucTrocTb H3Me€HEHHA (ycOBui) NOABIAeTCA NMOTOMy, 4TO 
B ONpeeeHHOH YacTu COA (Yale BCero — y BepxHel PpaHulbl OCaKa C BbILLIe- 
neKalleli cpeqoli) mpoucxoguT ero npeoOpasopanue. [Ipumepom MoryT CJly2KuTb 
MUKPO3OHbI IpespallenuA, BbiqeneHHble B wax B. B. Ilepdnapespim (*), WM 
7K TOHKAA CJIONCTOCTb O3CPHbIX HJIOB 3a CUeT OKHCJICHHA BEPXHeH YaCTH CJIOHKOB 
ocayka, ouucanyaad K. K. Tuuap3enom (°). 


* Bnepppie Takoe BbIpPaAxKenne Gpiio ynorpebleHo BpwHKmaHoM OE 
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CNOUCTOCThb3aAMCMILCHHAHANMepepacnpeheTeuH 
oOyculoBleHa MepepacpeseeHueM BeueCTBa HM KOHWeCHTpalluen ero B HanOoll 
ONaPONPHATHBIX [WIA STOTO COAX WMH YaCTAX CJOEB. QTOT THM COHCTOC 
TeECHO CBA3AH C OOpa3s0BaHHeM MJlaCTOBbIX KOHKPellHH, pacMouararouluxcA B Me 
pole MapaseubHO mWiockocTamM HacJoeHua. Mx pacnomomenne nO0 mpuyae 
CJIOCBATOCTh HeCMONCTOH Mopore, HOO MOLYepKHBaeT MEPBH4HYy!O CJIOMCTOCTI 
Ho B Apyrux cilyyatx OHM OOpasyIOT KOHKPeMMOHHBIC Npocson uM WaxKe CaMc 
CTOATEIbHbIC CON AHareHeTHYeCKOFO MpOHCxo*KAeHHA. 

IIpu 9TOM Heb3H FOBOPHTb (Kak 9TO 4aCTO JealOT), YTO COMCTOCTb ABA? 
CAH pesyIbTaTOM MOCJOMHOH KOHIeHTpalMu BbIeeHHH, HallpuMep cuepuTé 
HaoG6opor, mocoHHad KOHWeHTpalluaA TOrO HIM WHOFO BeLecTBa (BTOpudnas 
ECTb pe3yJIbTaT MepBUYHOH CJONMCTOCTH, JHWIb Oomee ABHO MpOABJATOLLeHC 
B pesyJbTaTe Juarenesa. 

K uareHeTHuecKoH CJIOMCTOCTH 3aMeLLCHHA OTHOCATCA WH YMOMAHYTHIE BbIL 
COM BTOPHYHOFO JOMOMUTA B U3BECTHAKE, OOpasOBaBLUIHeCA MyTeM 3aMelLeHU 
a TakxKe BCe [pyrue cly4an OOpa3s0BaHHA CJIOeB B pesy/IbTaTe Mepepactiperene 
HHA BeLeCTB, HAXOJAMIMXCAH B OCaKe, B XOJe Pa3sJIMYHbIX XMMHYCCKHX Peaks 
wni~ (°,*); l 

B anno craTbe MbI He OyfeM KacaTbCA MHTepecHOrO Bopoca 00 ompené 
JIGHHH BpeMeHH OOpas0BaHHA KOHKPelluii, B 3aBHCHMOCTH OT HX COOTHOIMeCHH} 
co closmu. 3fecb HEOOXOAMMO JIMUIb YNOMAHYTb, YTO JlasleKO He BCerla KOHKP 
WMH, CeKYULHe CIO, ABJIAIOTCA Oomee NO3AHHMH, YeM PacrosO*KeHHble Napa 
JiebHO uM. Hanpumep, KOHKpeliwu Cueputa, pasBuBalOuluecA MO KOPHEBbil 
ocTaTKaM, MOrIM BO3HHKaTb Ha O“€Hb PaHHeM 9Tale uarene3sa, Kora Hada 
wee pa3JiaraTbcA OpraHHuecKOe BeULECTBO KOPHA CosaBaslo ycJloBUuA, Oar 
IIPHATHbIe JIA BbINeIeCHHA CHepuTa. OTH KOHKpelluu OOs3aTeIbHO OyAyT 
peceKaTb CJIOH, B TO BPeMA Kak Apyrue KOHKpellun, Oomee NOsAHHe, HO pa3sBue 
WIMe€CA 10 CIOeBLIM rpaHullaM, OyyT 3aseraTb NapaeIbHO OOMLeEMy HaCJIOCHHK® 

CnOucTOCThBH NaC HUA CBA3AHa C BbIMaeHHeM BEIIECTB, Mit 
TpHpylolluxX B paCTBOPeCHHOM Bue pH Nonalahuu pacTBopoB (u3BHe) B CON 
cnocoOcTByIOWHH STOMY BbIMAaeHHIO WIM NpenATCTBYIOULUH JaJIbHeHWemMy BE 
XKeHHIO pacTBopa Cc To xe KOHWeHTpatlueH. [IpumMepom caoucTocTu Takoro THM: 
MOXKET CJIY2XKUTb WiacT CHIbHO MMPHTH3MPOBaHHOrO NecuaHuKa Ha PpaHHl 
Me€CUuaHHKOB HW AHKTHOHEMOBBIX CJlaHIeB OCTOHHH, OOpa3s0BaHHbili B pesyJIbTaTé 
M€peMeleHHA BHH3 CyJbuAOB *eesa u3 CaHWeB, ComepxKalllux OosbLUI0e 
KOJIHUeECTBO paccesHHOrO Nuputa. K sTomMy Ke TuNy CsIONCTOCTH BbINAaleHns 
OTHOCHTCA H CJIOHCTOCTb, OOYCJIOBICHHaA IeMeHTallveH PbIXJIOrO OCaKa KaKHM: 
J1HO0 BeUECTBOM, IIPHBHECCHHbIM H3BHE B CTaMIO Luarenesa. 

Ec CJIOMCTOCTh 3aMelleHHA OObIYHO OOpasyeTcH BHYTPH oOcasOUHDIX 
CIO€B, TO CJIOHCTOCTh BbINAaCHHA OOJbLle IpHypouMBaeTcA K TpaHnlaM cwoer 
mepBuwHoro ocayka. J[vareneruueckoe BbIMaeHue ocalka 4acTO He OOpa3syel 
CaMOCTOATEJIbHIX CJIOEB, a TOKO NOWYEPKUBaeT NepBuyHy1o cmouctocts. IIpx 
STOM HE CyleLyeT 3a0bIBaTb, UTO COMCTOCTh BbIMAeCHUA, CCIM OHA He Mpuypouens 
cTporo kK TpaHullaM MepBHUHBIX CJOeCB, MOKET ath MOKHYW CAON: 
CTOCTb, 3aTyeBbIBaIOllyio HCTHHHOe HallpaBJleHue HallwlacToBaHnua. 

K Tunmy AuarenerwueckoH COMCTOCTH BbINa_eHuA, MO-BuMMOMYy, ceLye 
OTHECTH H MpaBHJIbHYIO PHTMHYECKY!IO CJIONCTOCTb, OOpasyiollylocA pH Mmpo 
XOK[CHHM PaCTBOpa Yepe3s KOMONAHHI OCaqoK. OfHakO 9TOT BoNpoc ele He 
AOCTaTOUHO ACEH, H, MOXKET ObITb, CUELYeT BbINEIHTb elle OHH CaAMOCTOATEMIb 
Hb THI —CAHOUCTOCTh PHTMHYECKOTO BHNALCHH A. 

Oco6o cuefyer paccMaTpHBaTb JuareHeTHUeCKy!O CONCTOCTh opraHoreH 
HBIX OCaKOB, MMeIOWHX CBOIO cMelnpuky, OOycOBeHHyIO OCOOeHHOCTAMI 
HaKOMICHHA WM PasJIOKeCHHA HMCHHO OPfaHH4eCKOrO BeLLeCTBA. 

Tak, HallpuMep, B yIIAX MOXKHO BBILCINTb WMareHeTHYeCKYyIO CJIOMCTOCTb 
NOABJICHHE KOTOPOK OOycOBMeHO yaJIeHHeM MPOTOUHbIMH BOJaMH pa3OxKeH 
HOrO OpraHH4eckoro MaTepHasia, B pe3yJIbTaTe Yero MpoucxoxuT oborallexu 
ocaka OCTaIOULHMUCA Oolee CTOHKUMH (POPMEHHBIMH 2JIeEMeHTAaMH; Momyuaere: 
COM MHOrO CocTaBa, 4YeM COM, OOpasoBaBUIMCA B MeHee MpoTrouHOM GovoTe 
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Ae TC XE SIEMCHTbI PaCCeAHbl B OCTABINEHCA Ha MeCTe OCHOBHOM Macce. Oty 
JOHCTOCTh MOXKHO OTHECTH K THNY MuareHeTHYeCKOH COMCTOCTH H3MeHeHHA. 
, TAKOU CJIOMCTOCTbIO, OOYCOBCHHOH yaleHHeM BellecTBa B Mporecce ua- 
€Hesa, HE CJlelyeT CMEINHBaTb MepBHUHY1O, CeMMCHTaIMOHHY!O CJIOHMCTOCTb 
Teh, BbIPaxKeHHy!lO B YepeAOBAHHH COB Pa3IMIHOFO COCTaBa B 3aBHCHMOCTH 
T OTaraBlierocd HCXOMHOrO MaTepuasa. (Hanpumep, YepeqoBanue KyTHKYJIO- 
oro Mopeva MU CMopoBoro KapeHa HIM TOHKHE NpocoM aprustuTa B yrve). 
Ta COMCTOCTh MepBH4HaA, Tak Kak OHA OOyCOBeHa MonepemMeHHbIM Mocuoit- 
(bIM HAKOIVJICHHEM B OCAIKe TO OHUX, TO IpyrvX COCTaBHBIX eFo YacTeli, KOTOpbIe 
MOO OOpa3ytoT Con, M60, B MeHbIeM KOMMUECTBE, MpHaloT Mopose cioeBa- 
ocTb. B Oonee peqkux c1yyadx B yrAX BCTpeyaeTca JuareneTHuecKkad COU- 
TOCTb 3aMEICHHA, BbIParKalolulaicA B MOCMOHHOH MMHepasusalluu yroubHOro 
eulecTBa. 

Kpome 9THx THMOB AuareHeTHUecKOl CONCTOCTH, B yIIAX OTMeYaercsa TeK- 
Typa, Mpuyaioulad uM CJloeBaTbI OOIMK, HO OOpa3ylollaica ye Ha rpannie 
MareHesa MW SMreHesa NOX BIMAHHEM JaBJICHHA BbIIMeeKallux COeB u Weru- 
patatiuu ocayka. Takaa TexcTypa BO3HuKaeT, Kak 3TO NoKasana JI. VW. Boro- 
1000Ba, HadMHad CO CTaquu yrieuKallun TReEpAbIx Oypbix yruel. JLo stoi cra- 
MU BHYTPeHHee CTPOeHHe MOpoOsb HecMONCTOe. Cnopbl B Heli HMeIOT Kpyrsyt0 
JOpMy, TaK %K€ KaK HM B MALKHX OypbIx yrAx. 

OjHako B JlaIbHeHWeM, MO] BIMAHHEM JaBJeHuA BbIMeETeKalllux C0eB, pac- 
peeseHHOrO paBHOMepHO H MapaJIebHO MIOCKOCTM HallacToBaHuA, mpo- 
CXOJUT yIWIOTHeHHe OCalKa HW NOTepA BOYbI, a 9TO BENET K TOMY, TO Gouee 
CToM4uBbIe YacTu (cTeOIM) 3aHMMAIOT NOMOKeHUe, OPHEHTHPOBAHHOe Mapa eb- 
O TOPH3OHTaJIbHOM MJIOCKOCTH HaCJIOCHHA; CMOPbI CMIOULuBaloTcA u MpnoOpe- 
aloT TY Xe OpHeHTHpoBKy. B pesybTate 9Toro TBepAbIH Oypbili yromb Moy 
MKPOCKOMOM HMeeT y2Ke OPHCHTHPOBaHHy!O TeKCTypy, YaCTO TaK?Ke Ha3bl- 
Rsv «CJIOHCTOM», XOTA OHA COBEPINeHHO He CBA3aHa C MIpolleccom cioeoOpa- 

BaHHA. 

Takyl0 OPHeHTHpOBaHHyIO TE KCTYPYy YUMTOTHE HH A BPA Au MOx- 
Q CUHTATb COMCTOCTbIO, Make AuareneTuyeckol. Ckopee e€ MOXKHO CpaBHHTb 
0 CJIAHILEBATOCTbIO OCaOUHBIX MOPO, HO B OpraHOreHHbIx MoOposax BO3HUKAalO- 
(eH Ha Ooslee paHHeM 9Tanle, 4eM B KJacTOreHHbIx. Bompoc 9ToT MoKa HejO- 
TaTOuHO AceH uM TpeOyer aibHelimero nccresoBanns. 

_ Kpome juareneruyeckol ClouCTOCTH MOxeT ObITb H WHareHeTHYeCKoe Hapy- 
{eHHe CJIOMCTOH TeKCTypbl,— HallpHMep, WIHPOKO M3BeCTHOe ABJIeHHe CMATHA 
noes IIpH HX NOABOAHOM ono3aHuH. 

_ JlannHas craTba HalvcaHa aBTOpOM B MOpsAKe MOCTaHOBKH BOMpoca, B CBA3H 
BCe OOJIbILIMM HHTeEPeCoM, IIpOABJIAeMBIM K IIpoOs1eMe JuareHes3a B WeJIOM, ac Apy- 
oH CTOpOHbl — K u3y%eHutO CloucTocTu Mopor (”,°,8,"). BrickasbiBaemble 3,eCb 
OJIOXKCHHA, KOHCYHO, TpeOyloT MabHeHUIero UCCIeAOBAaHHA; BOIpOCc 3STOT 
pelcTaBiseT uHTepec MOTOMY, YTO CJIOMCTOCTb, KaK IIpH3HaK, OTYeTIHBO BHI- 
bi B Mopose, urpaer Soublly!O poub Mpu cpalluasbHOM aHasu3e, Mp onpere- 
eHHH Mpoucxowkenua ocatka. Mue karKeTca, 4TO u3y4eHHe ocoOeHHOCTeH 
MareHeTHUCCKOM CJIOHCTOCTH MOSBOJIHT PaCLIMPHTb OOAaCTb IPpHMeHeHHA Hallux 
daHuii O CJIOMCTbIX TeEKCTYPax, H B KaKOH-TO CTeNMe€HH HCMOMb30BaTb STOT IIPH- 
dak He TOJbKO pH aHamu3e ycoBul ocalKooOpa30BaHHA, HO HW pH u3y4eHHH 
BJICHHH MuareHesa. 


Teonormueckuit HHCTHTYT Tloctynuso 
| Akagemun Hayk CCCP 12 XI 1958 
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COUCTOCTH JOHHEIX OCaKoB 'pyHTa rmy6oKux osep, Mas. Pocc. A. H., 6 cep., Ne 18 (1918). 
B. B. Tepouapes, Mss. Be. reorp. o6m., 84, B. 4(1952). °®H. M.CTpaxos, 
3p. AH CCCP, cep. reon., Ne 5 (1953). © H. M. CtTpaxos, Craqun o6pas0BaHua Oca- 
YHBIX NOpOm uM safaun ux usyyeHHA. MeTogbl H3y4eHHA OCaMOUHbIX MOPOL, 1, M.,,.1957. 
R. Brinkmann, Uber die Schichtung u. ihre Bedingungen. Berlin. Fortschr. d. Geol. 
alee 1902. 

157 


1959. Tom 125, Ne 1 


[TEOJIOrH} 


Jlokxxagn Akagemuu nayrk CCCP 
| 
| 


B. K. FABPHILI | 
K BOIMPOCY 0 SOPMHPOBAHHH IIPOrHBOB JIHEMPOBCK O-JOHELLKO) 


BHAJUHbI B TPETHUHOE BPEMA 
(IIpedcmaeaeno axademuxom H. C. IMamexum 15 X 1958) 


Hexoroppie uccaegopatenn (*,*) mpesqmonaraioT, YTO KpblWIbA PomencKore 
Ucauxosckoro u Apyrux noxuaTui JnenposcKxo-Joneukow BialuHbl Mpescre 
BUIAUIH COOOH B MaleoreHoBoe BpeMA yUaCTKM AHOMAJIbHbIX MporHOaHu u 
cilefyeT paCCMaTpHBaTb KaK KOMIM@HCAILHOHHbI€ KpaeBble ONyCKaHHA, Pa3sBE 
BaBIIMeCA MO Mepe pocta comaHoro wroKxa. Ilo Muenmo VW. T. Llamexn (8) 
3TH TIporMObl BOSHHKIH B KaHeBO-Oy4akKCKoe BpeMA. 
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Puc. 1. Cxema pesbeda JoTperHunbix oTmomwKeHHH J[HenposcKko-J[oneyKol Bia- 

Wunpl. / — u30rumcal pembeda AOTperH4uHoH MoBepxHocTu, 2 — OTpuWaTesbHbIe 

opMbI pewbeda (mporn6sl), 9 — NoNOKUTeMbHbIe POpMbI pembeda (MOMHATHA), 

4 — M10 HATHA, OCOMKHEHHEIE MporHOamMu (0KabHbIMH), 5 — OypoBble cKBa- 
2KHHBI, Paspe3 KOTOPbIX MPHBOUTCA Ha puc. Z 


Auau3 Oypogoro MaTepuvasa u Teopu3su4eckux HCCIeELOBaHH MO3BOMAe 
peqnosaratb, YTO OMyckaHue NOBEPXHOCTH AOTPeTHUHBIX OTMOXKeHHM HOCH 
KaK Pe€PHOHAJIbHbIM, TaK WM JIOKAaJIbHbIM XapakTep, ITO aeT BOSMOMKHOCTH BbIE 
JIMTb [Ba THMa NporHOoB — perMOHaVIbHble Wf JIOKAJIbHbIe. 

Pervonaibuble MpornOnl pacmpocrpanentt Kak B J[HemposBcKoM rpaGeHe 
TaK M Ha Ce€BeEpHOM CKIOoHe YKPaMHCKOrO KpucTaMuyecKoro wHTa (pune. 1) 
JloKkaIbHbIe OMyCKaHHA NOKa yCTaHOBJICHbI TOJbKO B Mpefemax rpadena, ry 
OHH PeHETHYCCKH CBA3ZAHbI C NOAHATHAMU, OCJIOXRKHEHHbIMH COVIbIO. 

Pernonabuble mpornOnt J{HenposcKoro rpa6ena uMelwoT ceBepo-3alalHO 
MmpocTupaHHe uM B KaKOM-TO Mepe NpHypoueHbI K TeKTOHHYCCKHM pa3sJloMaN 
OCOXKHAMMM PyHaMeHT Biaquupl (7). IIpocrupanne mporn6op He seers 
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BialacT C HalpaBJIeCHHeM COJAHOKYNOJbHbIX MOLHATHH, BOSH KOTOpbIX 
iM pactioowKeubl. Tax, CunescKoe NosHATHe MMeeT CeBepO-BOCTOUHOE MpocTu- 
Hue, a CuHeBCKH Mporn6 — ceBepo-3anayHoe. 

| Tinouyayp yka3aHHbIX MporvOos, Cyf# mo cxeme pembetha oTperHudHDlx 
WO*KeHHH, KoNeOeTcsA oT 500 yo 2400 km?, B To BpeMs Kak Tomah Pomen- 
coro H APYTuX COMAHOKYMOJIbHbIX NOAHATHH, Ha KPbWIbAX KOTOPHIX Mpeyno- 
WaloCb pasBuTHe STHX MpornOos (°), He npeBpmuaer 40 km®. Amnuutyna 
ICEMHUX MO NOMOMIBe TPeTHYHbIX OTMO*KeHn coctaBasner 50 — 300 m. 

B crpaturpaduueckom paspese perMonaibHEIx mporMOoB mpuHuMalor yua- 
Me, KaK NpaBHJlO, OCaKU OT JeBOHCKUX JO COBPeMeHHEIX (1). 
Tlaneorenoppie oTOKeHUA 3/eCb NpelcTaBeHb! ocalKaMu Naeonena*, 201e- 
M OJIMTOWeHA, MOULHOCTb KOTOPbIX JocTuraer 500—600 m. Moutnoctp sTHx 
‘aKOB BHE MporvOos Bo BiagquHe KoseOetca or 100 yo 250 m. 

_ JletanbHoe conoctaBieHue paspe30B CKBaxKUH, MpousBeeHHOe CO CTpOrHM 
f€TOM JIMTOMOrMYeCKOrO COCTaBa MOpo wu BIeKTPOKapoTaxKHOH XapakTepu- 
KH, NOKa3bIBaeT, YTO B CTOPOHY OCeBOHM YacTu MporHOoB MpoucxoxnT oOulee 
sSEIMUCHHE MOULHOCTH Kak TPeTHUHBIX, Tak u Oomee ApeBuux ocalKos. IIpu 
OM MOIIHOCTb MOpO YBeJIMYHBaeTCA B OCHOBHOM 3a CY¥eT MOABICHHA B 
igpese BePXHHX [TOPH3OHTOB OTJICIbHbIX CTPaTHrpaduyecKnHX KOMIVJICKCOB. 
HanOouee HariaHo 9TO MpoceKuBaeTCA Mp CONOCTaBJICHHH OCAKOB Xapb- 
pBCKOrO sApyca (puc. 2). Tak, ecm MOUHOCTb HaHGouee BbILepxKaHHOrO HWK- 
TO FOpH30HTa Xa4PbKOBCKOrO ApPyCca yBeIMYNBAaeTCA B CTOPOHY MpornuOa oT 
! fo 60 M, To OOulaA MOLHOCTb STOFO Apyca (B C/Ly4ae COXPaHeHUA OT pasMbIBa 
‘PXHHX TOPH3OHTOB) yBelMUuBaeTca oT 30 no 140—300 m. HaOmogaetca yse- 
{W€HHE MOLLHOCTH HM Oolee J PeBHHX TPCTHUHBIX OCANKOB Tak?Ke 3a CUeT COxpa- 
‘HHA OT Pa3MbIBa BEPXHUX YacTel. OHAKO Ppa3MbIB STOT, KaK IIpaBHJIO, BbI- 
OKEH MeHee HHTeCHCHBHO. Tak, OeckapOoHaTHble rIMHbI BEPXOB KHEBCKOTO APy- 
, KOTOpble B NporHOax NOCTeNeHHO 3aMelLalOTCA MepreAMu STOTO KE BOSPa- 
a (*), K CBOJaM HEKOTOPHIX NOAHATHH u Ha CeBepHOM CKIOHe YKpanHHCKOrO 
JUCTAINIMYCCKOrO WIUTa HHOFa COBEPIUICHHO HCUE3AIOT, HW M€CKH XAPbKOBCKOrG 
byca JloxKaTCA HeMOcpeCTBeHHO Ha Mepreda (puc. 2). 

)} Ha puc. 2 BuyHO, Kak B HallpaBJICHHH NMOBbILeHHbIX YYaCTKOB BiMauHbl H3 
igpe3a MOCTeMeHHO BbillajaloT TaK2Ke BEPXHHe FOPH3OHTHI Oy4YakKcKoro Apyca. 
B cpoge nekoropbix moxuatui (PamuenxoscKoe, SavemusoscKoe u Jp.), 
1 OopTax BiaMHb! HW Ha OKpanHax JlonOacca CoBepIeHHO Pa3MBITbI OCaKH Ka- 
BCKOFO Apyca nu Mameouena (4). 

Ilpencrapiaer wHTepec xapakTep paciipocTpaHeHuA ocayKOB MavseoleHa. 
kHad Ppanulla ux pacipocrpanenua (*) xopouio copnaylaer C TEKTOHHYeCKHMH 
ApylleHHAMH B KpucTasIuueckom cbyHameute (7). Oto nadwioMaeTcA B 30HE, 
ACMOJIOMRKeHHOK ceBepo-3anayHee Mcayex. 

B perHouaJibHbix mporuOax rpaOeHa MOUTH MOJIHOCTbIO COXPaHHJIHCb OT 
iMbIBA HW Oomee MpeBHne ocaKH (Me3030HCKHe, HHOFla HH KHeNEPMCKHE, 
)e [HCEKAMCHHOYTOUIbHbIe H Ap.), KOTOPbIe YaCTHUHO WJM MOMHOCTHIO PasMBITbI Ha 
YbIIbAX MporHOoB wu B CBOaxX NOAHATHH, MPHMbIKAaIOWNX K MOCeTHUM. 

Heo6xouMo OTMeTHTb, YTO Pa3MbIB HU COKPaLLeHHe MOULHOCTH TPeTHUHBbIX 
eae HHOra He 3aBUCHT OT JOTPeTHUHBIX CTPyKTYpHbIxX cbopm. Tak, 
cBojoBoli uactu PomMoganoscKoro MoxHATHA (puc. 2), rae Ha MOTpeTHUHY!IO 
bBEPXHOCTb BEIXOAMT TpuaC, MOW[HOCTh KaHeBCKOrO Apyca Ooubllle, YeM Ha 
eKHOM Kpblle, Te No ocalkaMu STOO Apyca 3aerawT OKCPOPACKHE OTIOXKE- 
lin. Eure toxkHee, B Me3030licKom MpornGe, paciouoxeHHOM Merny BepryHos- 
ium u PomofxanoBcKHM MOMHATHAMU UM BBIMOJIHCHHBIM OCaKaMH CCHOMAHCKOrO 
oyca, MOULHOCTb KaHeBCKHX OTJIOXKeHUM COKpalilaeTcA Mo 5 m. Jlamee K sory, 
|bULHOCTb KaHeBCKOrO Apyca CHoBa yBeuuuBaetca (No 22 mM y c. TpyOalitni). 
| Takum o6pa3oM, NpHBeeHHbI BbIIe MaTepual CBUeTe_CTBYeT O TOM, ITO 
jopMupopanue B TpeTudHoe Bpema McauxoscKoro, PomeucKkoro nu Apyrux mpo- 
It 


* TJaneOWeHOBbIe OTMOXRKEHHA BbINALalOT U3 paspesa B PALe MpornGos 1ox*KHO KPaeBOH 3OHbI 
a6Oena (Ilontasckom, MupropoycKom u Jp.). 
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Puc. 2. Cxema conoctaBsleHuA KalHHO30HCKHx ocaqkoB McaukoscKoro 

uporu6a MW MpuMbIKa‘oulux K HeMy palioHoB. /—necku,2—rjuHbl, J—rec- 

‘KH TiMHUcTHe, 4— necuaHuKu, 5—Mepreiu, 6— kpHBaA Kaxkywyjeroca 
COMPOTHBI€HHA, 7—KPHBaH CaMOMPOH3SBOMbHOH NOApHsalHu 
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THOOB, IPHHHMaBLUIAXCA paHee B KaYeCTBe KOMMEHCALLHOHHbIX (7), CBA3AHO C 3% 
KOHOMEPHBIM PefHOHAJIbHbIM MOrpyKeHHeM OTAEIbHbIX yUACTKOB BMAaHHHl, a | 
AHOMA@JIbHBIM OMyCKaHHeM KPbIVIbeB, Pa3BHBaBIUHXCA MO Mepe pocta COuAHO! 
mToKa. DopMupoBaHHe ITHX MPOrHOOB MponCxOAMO NOX BMAHHeEM NOLBWKe 
110 HapyWIeHHAM OTAEIbHBIX OJIOKOB KPHCTaJJIM4YeCKOrO (byHaMeHTa UM JBHXKeHE 
CONEBbIX Macc. DOPMHPOBaHHe UX MMEJIO HEMPepbIBHO-IIpepbIBUCTHIM XapakTe! 
Ha cone oOujero onyckaHuA MporMOoB MpoucxoAAT nepnosuyeckue (B KOH 
NepHola WIM BeKa) NOXbeMbI BCeH TeppHTOPpHM BMaXuHbl, B TOM YnCIe H Mpor: 
Oop. B pesyubTaTe STOrO HHTCHCHBHOCTb OCALKOHAKOMJICHHA B porMOax yMeH! 
WlaeTCA HIM COBepWIeHHO MpeKpaujaetca. Ha KpblibAx Mpornu6os, cBoyax M0! 
HATHH Hu OopraxX BiaHHbl B 9TO BPCMA MPOMCXOAMT Pa3MbIB BbIBCACHHbIX & 
MHEBHYIO MOBepXHoCcTb ocayKos. IIpu nocwexyioulem norpyxeHuH BMaMHbI M 
JOMbIe OCaLKH JIOKATCA HeCOracHO Ha Ooslee JpesBuue. | 

Tak, ocaqku MosTaBcKOM CBUTbI 3aleraloT HeECOrMacHO Ha MOposbl XapbKO 
ckoro apyca, Oy4aKcKHe OTO*KeHHA — Ha KaHeBCKHe H GOomee PpeBHHe, K 
HeBCKH€ — Ha MNaJleOWeHOBble H Me3030lCKHe (puc. 2), mMepmMcKue — Ha K 
MeHHOYTOuIbHbIe (°), CpeqHeKaMeHHOyrosbHble — Ha Gomee Apesune (1) u T. , 
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Taxkoe HECOrIaCHOe sasleraHHe BHYTPH MePCNeKTHBHBIX B He(prera30HOCHOM 
THOLMCHHH MaslCOSOHCKUX H ME3030HCKHX OCAKKOB CBHETEIbCTBYeT 0 TOM, UTO 
<PblIbA * WporMOoB MoryT MpescraBAATb 3HadnTebHbIIi MHTepec WIA MOMNCKOB 
‘TpaTurpaduyeckux M JIMTOOrHYeCKAXx 3alexeli Hera u Pasa. 

Pervonasbuble MpornObl, pasBUTbIe Ha CeBePHOM CKIOHe Y KpauHcKoro Kpn- 
TaNIHYIeCKOrO WWHTa, BOSHUKIM B TpeTH4unoe Bpema. AmnnTya 3THX onycKa- 
HMM He3HaunTelbHa, mopayka 20—60 m. @opmupoBanue ux, M0-BuHMoMy, 
‘BASAHO C NOLBW2KKAMH OOKOB KpuCcTadMuecKoro dbyHyamenta (*). Iporn6et 
PTH, Kak IpaBHJO, CyILeCTBeHHOM poulH B OpMupoBaHuN saexeli Hedru u raza 
ae urpasu. OqHako HeKxoTopple u3 Hux (KoseabunucKuli, O6ononbeKuli H Ip.) 
MOrIM CNOCOOCTBOBaTh OOpa30BaHMlO CTpaTurpaduyeckux 3alexKeli, co3lapaa 
OMOKJIMHAJIbHbIC yUaCTKH Ha (OHE MOHOKJIMHAaJIbHOrO 3aleraHHA KaMeHHO- 
J/POJIbHBIX OTIOXKeHHH B palione KpemenuyrcKoro spicryma (°). 

K JlokaJIbHbM mpornOam J.venposcKo-oneyKoli BnaquHbl B HacTosuee Bpe- 

Mx MO?KHO oTHecTH Bypomckuli, Hospo-Cemxapcxuit, MezpeqoscKuii, Mupouos- 
(Kn, [lerpopo-Pomenckuit u yp. 
| [lnoujayqb nporu6os no nopepxHocTu AOTPeTHYHBIX. OTMOXKEeHMI KOMeO ETCH 
pr 20 yo 80 km? (pasmepbi 2Ke NOAHATUIi, K KOTOPBIM IpHypoueHI 9TH MIporHGnl, 
jasmenstotca of 40 yo 200 Km’). AMnuutyja 9THx onycKaHuit papua 15—150 m 
4 3aBMCUT OT BPCMeHH HX 3apOx*KLeCHHA M MHTeCHCHBHOCTH OMycKaHuaA. [Tpoctu- 
Danue mpornOos, CoBmaaioulee C HallpaBsIeHHeM JWIMHHOM OCH NOAHATHH, w3Me- 
lasierca oT cepepo-3sanaluoro (Ilerpopo-Pomexnckuli) fo ceBepo-BocTouHoro 
\Hopo-Cenzkapcknii). 
| Passurpl onyckaHua, Kak MpaBHo, B NpucBooBol YacTH NOAHATH, rye 
Ha JLOTPeTHUHYIO MOBEPXHOCTb BbIXOAAT OCAKH, BO3PaCT KOTOPBIX ApeBHee, UeM 
Ha kpblibax. Tak, HallpuMep, B WeHTpaibHoH Yactu HoBo-CenxkapcKoro mporu- 
Ja lO TpeTHUHbIMH OCaKaMH 3aleraeT TpHaCc, B TO BPEMA KAaK Ha KPbWIbAX MOM- 
HATHA Ha JOTPeTHYHYIO MOBEPXHOCTh BbIXOAHT MCI WIM Iopa. 
| @opmMupoBpanue sOKaJIbHBIX MporHOoB, CBASAHHOe C BbINLeTaIHBaHHeM COM 
JIM TpocewqaHueM CBOJla NO HapylueHuaM (rpaOeny), MpoHCxouIO B KAaHeBCKOe— 
iXapbkosckoe Bpema. IlameomeHoBble OTOXKeCHHA B WeHTPaIbHOM YacTH Nporu- 
(Oop moka He BcKpbiTb!. B dopMupoBaHun 3alexell He*ru uM rasa 3TH MpornOnl 
(MOUTH He Hrpadu HHKaKOM pouin. 
_ Takum o6pa3om, B TpeTudnoe Bpema B JLHenpoBcKo-/oneuKot BnaquHe bop- 
|MUPOBaIMCb NOLHATHA WByX THMOB — PerHOHaJIbHbIe HW NOKabubIe. DopMupo- 
IBaHue PerMOHaJIbHbIX MporHOoB, BO3HHKIUMX B JOTPeTHYHOe BPeMA, CBA3ZAHO 
'Kak C NOABY2KKaMH OOKOB KpucTasMuecKoro (yHAaMeHTa BUaMHbl, TaK HW BUR 
lKeCHHeM CovIM, Pye mocmequad mpucyterByer (J[HemposcKuli rpa6ex). Popmupo- 
‘BaHHe UX ObWIO HeMpepbIBHO-IIPepbIBHCTLIM, UTO MOr1O CHoOcoSCTBOBAaTb OOpa- 
(30BaHHIO Ha KPblIbAX pornos, pacmomoxeHHEIx B J|HenpoBcKom rpadexue, 
}cTpaTurpaduyeckux 3anexei Hebru u rasa. Jlokaibuble NporMObl MpHypoyeHbl 
“K NOMHATHAM, OCJO%KHEHHBIM COJIbIO, H CBA3AHbIC UX pocToM. OOpa3s0BasuCcb 
|OHH B TpeTHUHOe BpemMaA. 


YkpanHCKH pasBeqOuHbIH HM reotusHuecKH TpecT Tocrymus10 
«YKpHedTereousuka» Srlxeahoas 
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* Bowee MepCMeKTHBHBIMH ABJIAIOTCA KPyTbI€ KPbWIbA mporH6op, oOpalenubre K OO} 
| Bab, Te PasMbIB APeBHUX OCANKOB JyUWe BbIPAaKeH. 
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Jlokxuann AkayemMuM Hayk cccP 
1959. Tom 125, Ne 4 


3. H. FEBATOBA 
MOPCKME ME)KJIEZHHKOBbIE OTJIOKKEHHA BACCEMHA p. OHETH 


(IIpedcmaeaeno axademuxom B. H. Cykauesom 6 X 1958) 


Mexaequukosble OT0%KeHHA Oaccelina p. OnerM HMEIOT MOpCKy!O Mpuposy) 
Hsyyanucbh OHH pAJOM uCCeLoBaTeen. 

K wayany MopcKoH M@KJIeMHHKOBOH TpaHcrpeccun pesbe KPOBJIM KOpeH 
HbIX TOPO Obi pacueHeH CeTbIO 3PO3HOHHEIX OHH H Mempeccui, uTo oOyc! 
JIOBUIO 3HAYMTEJIbHbIe KOMeCOaHHA B OTMeTKAX 3aJleraHHA MeXKJICEQHHKOBbIX OTJIO! 
*%KeHHH WM MPHYPOYeHHOCTh UX K ApeBHUM (popMaM pewbeda. Bpixogbl Ha M0 
BePXHOCTb OFpaHHUeHbl y3KOH OMHHOH UYacTbIO p. Oneru nu ee MpHTOKOB! 
pp.B. Téaspt, Com6ni, Téxcpi, BepxoBpes p.Mouin. B qoumue p.Mkcni uv B cCpeqne 
TeyveHHH p. Onern MexKJICAHHKOBbIC OTJIOXKCHNA 3aleralOT HH2%KE ypesa peK 
HM BCKPBITbh! OypOBbIMH CKBaxKHHaMH. MOW{HOCTb TOJIH MEXKJICMHHKOBbIX OT? 
JOKeHHU, BCKPBITbIX OOHAKCHHAMH Hu OyYPOBbIMH CKBaxXHHAMU, KOeOeTCA G 
1,5 no 45 Mm. 

Bpaspesax o6HaxkeHul wu OypoBbIxX CKBaxKHH JOJIMHI p. Oneru, HuxKe yCTb 
p. Téxcbl, B JomuHax pp. Téxcpt wu Mkcpl, Wo ormerox 55 M 3aJieratoT Ocak 
cyOJMTOpabHOrO Tuma. OHH CIOXKeHbI TOHKOMeCUAHbIMH PIHHaMM 3eJ1ICHOBaTO 
ceporo wu Ceporo LBeTa C BKJIIOUCHHEM PaKOBMH MOVJVJIIOCKOB HW PaJiedHuKa, HHOrLe 
C HeOOJbINMM KOJMUCCTBOM Me€perHHBIIHX PaCTHTCIbHbIX OCTATKOB. 

B oOmem cocTaBe dayHbl STHX OTJIOXKeHHH MOMHHUPYIOT XONOLHOBO/LHBIG 
(POpMbI: aPKTHYeCKO-OopeabHbIe HW MPeCHMYIIECTBCEHHO apKTH4eCKHe — TaKHe,, 
Kak Leda pernula, Astarte crenanata. J[Be nocmeqHue chopMbI KomHuecTReHHG 
mpeoOagaioT. B elMHHUHbIX 9K3CMIVIApax BcTpeyaloTca cTBopKu Corbula gibbat 
u Cardium edule, Bo3MoxHO, 3aHeCeHHbI€ BOHAaMH MW TEUVEHHAMM C MeKOBOLUE.- 

Ocayku BepxHero oTyena cyOuTOpaIM BCKPBITb! MpHToKaMH Oneru, 
pp. B. Téxsoi u Com6oi, u B Bepxoppax p. Monn (7), na aOcomOTHBIX OTMETKaX 
55—87 M. Pa3pe3bI STOFO KOMMMVJIEKCa OCANKOB CJIOXKeHbI MeCKaMH 2KeJITOFO H 
ceporo UBeTa, OT MeJIKO- LO KPyMHOSePHUCTLIX pasHOcTel C paKOBHHaMH MOVJI- 
JHOCKOB WH NpocioHKamMu rameduuka. Ha p.B. Ténse knu3y mecku 3amerlaiorcs 
M€CYaHHCTbHIMH TIMHaMH HM PIMHMCTbIMH MeCKaMH KOPHUHEBATO-ceporo u Cepore 
Beta C Mpocov#Kamu Topda. | 

Tloxpbimkol MexKJICMHUKOBLIX OTJIOKeHHH CyxKUT MopeHa (pp. B. Téas3a, 
Com6a, Ouera, Téxca, Wxca), pexe o3epHo-eqHMKOBbIC JICHTOUHBIE PMH! 
(p. Moura), :OBHOrIALMaIbHbIe H aJOBHabubIe MecKH (p. B. Téa). Tlon- 
CTHJaIOWHe MOPOMbI BCKPbIBalOTCA OypOBLIMH CKBaxKMYHaMM HM HeEMHOrHMU OO6- 
HaxKCHUAMH, MpeCTAaBJICHbI OHH MOPCHOH HW KOPeHHbIMU TOposamn. 

Komnusexc bayHb! MpHOpexHOMOpCKHX OCaLKOB MpHHadiexKuT BepxHeli cy6- 
JIMTOPAaIbHOH 30H, JHTOPAJIbHbIC BUAbI MpeMcTaBJeHb! equHudHO. OcalKoua- 
KOIJICHHE NPOHCXOLMO BO BPEMA KJIMMATHUCCKOFO ONTHMYMa H paciiBeta TeMI0- 
J0OnBOK (bayHbl MowOCcKoB. Takne Bubl, Kak Cardium edule, Cardium 
echinatum u Hydrobia ulvae, npeoOnagator B KoMUeCTBeHHOM oTHOIeHHH. He 
€MHHYHO BCTpeyaiorcs Corbula gibba, Mactra elliptica, Mactra subtruncata, 
Bittium reticulata. 

CTBOPKH MMEIOT OYCHb XOpOUly1o coxpannocTb. B MexeLHUKOBbIX OTOXKe- 
HHAX BepxoBbes p. Moun BcTpevaetca Mommock Nassa reticulata. 
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_ Apxrnueckue Busbl B IpHOpexKHO MOpCKUXx OTMOKeHUAX HabmMONaoTCA eLu- 
HHYHO WM He MeHAIOT COME KapTUHEI. 

Tensom06uBEIe (OPMbI MOJIOCKOB, NOOOHO TOMY Kak 3TO HaGuIOMamoch 

B Oacceline C. J[Buupl, Bo Bpema OopeabHo Tpancrpeccun He NOJYYHJIH Macco- 
‘Boro pasBuTux. Onn nocelanvcb B NpuOpexkubix (pp. B. Tés3a, Com6a, Moma), 
XOPOUIO IporpeBaeMbIxX yUacTKaX; BO BlawquHax Ha Mops (p. Téxca) pasBpuBacs 
Gojee yMepeHHbIi KoMMeKcC (bayHbl. 
_ XapaxrepuHbii KoMMIeKc WHaTOMOBBIX MEXKJELHHKOBLIX OTMO*KeHUi Gaccelina 
‘Pp. Oxern cojepxuT MopcKue, MpeumyulecTBeHHO CyOulNTOpadbHbIe, SeHTHUe- 
ICKHE BHI: Podosira, Grammatophora, Rhabdonema, Dimerogramma, Coc- 
coneis u 1p. [iankTouHbix, HepHTHYeCKNX BuOB MeHbIUe.3 Hux NpeCTaBJeHEl 
Thalassiorira, Bacterosira, Chaetoceras. 

B tTemnepaTypHOM OTHOWeHHN dopa AMaTOMOBbIX NpuHawieKuT K yMe- 
‘PCHHOXOJIOXHOBOAHON, CopeasbHOH, C BKJIOUeHHeM GOoee TEMMOBOLHBIX 3/Ie- 
MeHToB: Podosira, Dimerogramma, Coscinodiscus, Diploneis bombus, Buzp 
Navicula; 6nvu3ka no coctapy K Gopeanbuoli npnOpexHoli dope 1OxKHBIX pali- 
‘oHOB OxotcKoro u Bepuurospa Mopeli. Cpapnenne c JuaTOMOBOli (blopoll MOpCKHXx 
M@XKJI€QHHKOBbIX OTOKeHEH p. Baru moKa3bipaeT Combo mpoueHT cOmux 
chop. 

_ Ilo cpoemy crpaturpaduyeckomy nowloxeHnto, cocraBy dayHbl HW MaTOMOBO!i 
@NOpbl MOPCKHE MEXJEMHHKOBHIE CTMORKeHUA Caccelina p. Oneru OTHOCATCA 
K ocaqkam OopeaJIbHOH TpaHcrpeccnnH MHEMPOBCKO-BaNalCKOrO MEXKICLHAKO- 
‘Boro Bpemenn. II puHaqexHOCTb UX K THEMPOBCKO-BaslalicKOH Me*KeMHHKOBOL 
9MOXe NOATBEpPKMaeTcA CNOPOBO-NbWIbUEBLIMH Har paMMaMu. 

_ ina Oaccefina p. Oxeru oTcyTcTByeT JuarpamMa, KOTOpas MOJIHOCTbIO OTpa- 
3uJla Obl BCIO MexKsIe_HHKOByIo snoxy. Ho umerumeca QuarpaMMbl HakJlapl- 


Baiorca [pyr Ha Apyra C HeOOMbIUKM NepeKpbITHEM H CO3alOT ACHOe TpeAcTaB- 
JleHwe 00 H3Me€HCHHAX PaCTHTEMbHOrO NOKpoBa TeppuTOpHu HavHHaA CO Bpe- 
MeHH KJIMMAaTHYECKOFO ONTHMYyMa. OTH H3MCHCHUA CBOAATCA K CMCHE CMEAHHBIX 
XBOHHO-LUHPOKOJIHCTBEHHBIX JICCOB JI€CaMH Ta€XKHOTO TuNa c MpecbmalaHHem 
B UX COCTABe TEMHOXBOHHBIX J PeBECHbIX MOpOL. 

_ B xauectpe npuMepa MoxeT CbITh pacCMOTpeHa CIOPOBO-IIbWIbueBad [Ma- 
TpamMa oOuaxenua Ne 44 Ceperozcro oOppBa p. B. Tés3pi, npapoCepexuHoro 
mputoka p. Oueru, u Oyposolk ckBaxuHbl Ne 22, 3an0x*KeHHOH B I Teppace p. Ux- 
Chl, sepoOepexHOro mpuToKa p. Oxneru. Ileppnl paspe3 Haxoyutca ceBepuHee, 
BTOpoH — 1oxwKHee BuprouescKux noporow p. Oxneru, KOTOpbIM psy ucceqoBa- 
Teneh cepepa (1,3) npywqaer 3HaveHHe HCTOPUMKO-reoorMyecKorO UM CTpaTHrpa- 
dbuyeckoro pyGexa. Mopckue ocaqku, pacnpocrpaHenubie wxHee pyOexa, 
OTHCCATCA HMH K CCaKaM OopeabHOH TpaHcrpeccun, ocaykKu, pacipocTpanen- 
HbIe cepepHee pyO6exa,— K Ooee MOJOZOH HW XOJOMHOH OHEKCKOH TpaHcrpec- 
cuu. Ha nau B3riay, Mopckue oTsOxKeHHA Oaccetna p. Oneru npnHaqiexat 
OMHOH MeXKJICMHHKOBOM TpaHCcrpeccuy, B NOIb3y Yero TOBOPHT HadMUNe OOMUX 
(POpM B COCTaBe TEMIOICOMBOrO KOMIIJIEKCa MOPCKOH MayHbl H yYMepeHHOXOJIO]- 
HOBOLHOHM JMaTOMOBOH (IOpbI THX JBYX YYaCTKOB UH JaHHBIe NO COCTaBY MbIJIbILbI 
HM crop. 

B Oypospoh cKBaxuHe No 22 MexsIeQHHKOBbIC OTJIOMKEHNA Baler aloT B ACHBIX 
eTpaTHrpacuyecKkuX YCJIOBHAX M€%KLy JBYMA MOpeHaMH — CJIO€M MCILHOCTbIO 
9 M. 

B paspese o6naxenna No 44 p. B. Tén3bi nah ype30mM péku 3aneraert 
2, O-METPOBbIi CIOH 3aTOPPOBAHHEIX WJIOBATHIX I€CKOB C MOPCKOH ayHONU, BbILLe— 
13-MeTpOBbIH CJIOH M€JIKO- H CpeAHE3EPHHCTbIX NeECKOB C PayHOM MOJVJIOCKOB 
A Ipocmolkamu raseynuka. KpopseH CilyKaT OSCPHOEAHUKOBbIC JICHTOUHbIC 
VIMHbI, KOTOpbIe MepeKpbITb! MOpeHOM. I}buIbIOH HaCbILeHbI WIOBATHI€ NeCKH 
> TOPSOM, BBILIe OHA OTCYTCTBYET. 

HwkKuve TopH30HTbI CMOpoOBO-NbuIbUeBOH AuarpaMMbl CKBaxKuHbI Ne 22 
puc. 1) nepexpbiBaloT BEPXHIOCIO YaCTb CMOPOBO-MbWIbIEBLIX CNCKTPOB IIbIIbILe- 
oli uarpamMpl OOnaxeHna Ne 44 (pnc. 2) wv cyxaT NpAMBIM ux MpofomKe- 


[M4€M BBepX NO paspesy. 
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CropoBo-MblWibleBbIe CeKTPbI MPHMBOAMMbIX MarpaMM OTHOCATCH K JI€ECHOM} 
runy. Upuibita pesecnpix nopox (40—72%) u cmop (20—58%) mpeoOaqa 
Ilbvibia TpaBAHUCTHIX pacTeHuit BcTpeyaeTca B HeOO/bUIOM KOMMYeCTBE (2 
10%). | 

Hakonsenne ocalkos B Jomuue p. B. Tém3pi Hatasocb B (basy KMMaTHY 
ckoro ontumyma. IIpeo6.1aqaiolluM KOMIOHEHTOM B COCTaBe ApeBeCHOM MbWIbILE 


Obuuu cocmaG = Ieineua Gpebecuax nopod Noneya mpaG = Cnapel 
Quercus Tilia Corylus “ kycmapnukob 
Ylmus Carpinus Alnus 


020% 0 0 2040 & OnM0nN0M0N) 24 60 MO 4 oh 


Puc. 1. Cnoposo-nbiibieBad HarpaMMa MOPCKHX M€2XJICXHHKOBBIX OTIO*KeHHH p. MkKcul, cKad 
wuHa Ne 22 


HWKHUX TOPH3OHTOB JuarpamMpl p. B. Tésspr apaisercaA mblibia Oepespi (42 
78%), 3HAYHTeIbHY!IO TPHMeCb COCTABJIAeT MbIIbIla COCHbI HU WHPOKOJIMCTBE 
HbIX ToOpok (0 28%), B HeOOJbIIOM KOMMYECTBE MPHCyTCTBYeT MbWIbila evi 
(2—8%). U3 umpoKkosucTBeHHbIX Mopok NepBol KyJIbMMHUPyeT MblIbiLa Ly6) 


J6muu cocmab Tenbya Gpebecneix nopod Monoua mpag C70 pel 
Quercus Titia Corylus & kycmapnukob 
iy Yimus Carpinus 
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Puc. 2. Cnopono-nbiipyenaa AMarpaMMa MOPCKHX M@XKJICHMKOBEIX OTIOKeHH p. B. Tém3u 
oOHaxenne Ne 44 


(21%), nosxe mbvibia Baga (8%), BbIle MakKcuMyMa fy6a NOABAeTCA MbIIbL 
rpada. CofepxKaHue MbUIbIbI Ppada He Mpespiuaer 2%. [buibila Anni MpucyTe 
ByeT BO BCex OOpasitax, HO BCTpeyaeTCA B Bue CAMHMUHbIX 3epeH. Tew 
OpelHuka JlaeT KYJIbMHMHAIMIO BBIMe MbWIbUL AyOa (74%). Kpnpaa mbibli 
ObXH BeWeT CeO COrIaCHOC KPHBOM MbUIbUbI OpemHuka. Mx MakcuMyMbl Upy 
ypoueHbl K MaKCHMYMY IIbWIbILbI WIMPOKOJMCTBEHHBIX MOpoL. 

Tlanbueiiime v3MeHeHUA B XapakTepe PacTHTebHOrO MOKpoOBa Ha MIbWIbIE 
BOH varpamme p. B. Téssbi He orpaxkeHbl, Tak Kak BbILWe MO paspesy MbWIbI 
OTCYTCTBYeT, HO OHH MOryT ObITb MpocuexKeHbI Ha IbWIbIeBOH juarpaMM 
p. Mxcpr (cxBaxkuHa Ne 22). HwKHue TopH30HTbI TOMLIN M@XKeLHYKOBLIX O 
JO*KeHuK B OypoBo cKBaxkuHe p. Mkcbl pasMbITE Mpu Oypenuu, Bbuue rauH 
colepxKaT OOnJbuy10 Mbwibiy. JuarpaMMa HaunHaeTca MakcHMyMoM TIBI bi 
Sepessi (78%) u 3HauHTeIbHBIM AIA Hallero paliona comepxKaHueM IIbWIbILbI Wy 
POKOHCTBeHHEIX. Mopox (11—16%) u opemuuxa (35—37%). Sror orpeso 
BPCMCHH COOTBETCTByeT BepXHeH YaCTH MIbWIbIeBO AuarpamMbl p. B. Téas3p 
464 | 


Bpile No paspesy 3aMeTHO yBeMUYMBaeTCA COMepxKAHNE MBVIbILbI XBOLHIX TO- 
Pol, HO IIbWIbia Oepesbl ene mpeo6raqaer. B Bepxueil nonoBune paspe3a KYJb- 
MHHUPyeT Mbivibila CocubI (38%), BEIe KOTOPO! CeyeT MAKCHMYM MIbWIbIbI CJM 
(66%). UIbinbija ApeBecubix WupoKoMHCTBeEHHDIX MOpok u opewlHuKa TIpHCyT- 
<TBYe€T BO BC€M pa3zpese HW CXOMuT Ha HeT BBepxy. Ilo Bcemy paspesy HaGuI0- 
Waercsd COriacHbi XOJ| KPMBbIX MIbWIbUbI ONbXH HM OpelnHKa. B TpapaHucToM 
MOKpoBe NpeoOalain MpeycraBuTein pasHorpaBps. 

_ Ilpupezennpie WaHHble 10 CocTaBy MbWVIbILbI H CHOP MOPCKHX MeKCLHMKOBBIX 
OTO*KeHuN Oaccetina p. Oneru NosBouAOT comocTaBHTb UX C JMarpaMMaMu 
ONOpHbIX paspesos Esponelickolt paBuuubl (Parry, Uerpa, Iinecc, Panuy uv. 1.) 
M OTMETHTb OOWIMe 3aKOHOMePHOCTH B pa3BHTHH PaCTHTeIbHOrO MOKpoBa: 
BO BpeMA KJIHMaTHYeCKOFO ONTHMYMa 3aKOHOMEPHO CJeAyIOT KYJIbMHMHAaLMN OT- 
WeJIbHBIX BUAOB [peBecHbIX Mopoy — AyOa, BxA3a, rpa6a. Ilo mepe ycumusBato- 
merocaA MOXxoOaHHA K KOHILY M@KJICIHHKOBbA Ha CMe€HY CMEIIaHHbIX JI€COB 
MPHXOANT CBETMOXBOMHAA Talila, a 3aTeM HM TEMHOXBOliHad. OTmeueHuble 3aKo- 
HOME€pHOCTH Ha J\MarpamMMax Oaccelina Onern BbIpaxkeHbI Gosee OTUeCTIUBO, TEM 
Ha JjMarpamMax p. Ilopentia u p. Kosemiku, HO Tak KaK OHM ABM AIOTCA OOLLNMH 
IC OObIUNeH YacTbIO pa3zpesoB B Mpemxemax CCCP, To npunamexkuocrb ucclerye- 
MBIX OCAJ[KOB B 3TOX€ JHENPOBCKO-BaaHCKOrO M@XKJICMHHKOBbA BIMOIHe OUe- 
Buna. BuyenutTb B Oacceline Onern ocaqku Oomee xoNOAHOH u Oomee MOJIONON, 
OHEKCKOH, TpaHcrpeccuu He MpecTaBIAeTCA BO3MOKHBIM. MerkseqHUKOBbIC 
OTOXKeHHA UCCeLyeMoH TeppuTopuu cTpaTurpaduyecku e]MHBI. 

Bo BpemMa nocieqHero (BaslalicKoro) oeeHeHUA BCA TEPpHTOPHA Haxosn- 
JlaCb MOJ, NMOKPOBOM JIeqHUuKa, FpaHulla KOTOPOrO Mpoxosusa BOCTOUHee Hallero 
paliona. Cnegos Oomee Mososoro oeleHeHHA, UeM BaJIalickoe, He HaMeuaeTCs. 


Komu-usiuast Tocrynuso 
Akajemuw Hayk CCCP 5 X 1958 


UWMTHPOBAHHAA JIMTEPATYPA 
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KoauHOB, Mss. Toc. reorpah. o6m., 73, B. 3 (1941), %C. A. AxKoBaes, Ocnospi 
TeOMOrHH YETBEPTHYHBIX OTMOMKeHu Pyccrolt paBHHHbl, 1956. 
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Tloxxanm Arkagemunu nayrx CCCP 
1959. Tom 125, Ni 4 


rEOJOFAS 


B. fr. MOPO3OBA u WO. A. CYJAPHKOB | 


KEPECTMHCKAA CBUTA} BEPXHEFO 3OWEHA CAJIO-EPr EHHHCKON 
BO3BbIMIEHHOCTH HW EE CTPATHTPA®HUECKOE SHAYEHHE 


(ITpedcmaeaexo axademuxom A. JI. Anuunom 12 VIII 1958) 


OcHosolt qa paspa6orKu yHudulupoBaHHoOl crpaTurpaduyeckol WKaJIbm 
naseorena CCCP cayxkaT penepHble CBHTbI INMPpOKOrO TOpH3OHTaJIbHOrO Pacipo-; 
CTPpaHeHHA, C MOMOLLbIO KOTOPbIX MOXKHO HaeKHO COMOCTABATb OTJIOMKCHHA! 
pasJIMUHbIX reomorwyeckux oOOacTeH. Hue MpwBekeHo omucaHuMe CTpaTurpa-- 
cbuyecKoro paspe3a OHO u3 BaxKHeMUINX PeMepHbIX CBHT — KepeCTHHCKOH| 
CBHTbI BepXHero JOMeHa. 

CrpaTorHmoM KepeCTHHCKOM CBUTHI CJIyKUT ee paspe3 Ha lore Caio-Eprenuu- 
CKOM BO3BbILIeCHHOCTH B HerstyOoKoH waxte beraa Inuna, Ha 1paBom Onna 
6anku Kepecrn, B 13 Km Ha 3amag or cen. [leppomalicxoe. 3yecb u3aBHa WOObI-: 
BaloT Mepredin, KOTOpbl€ OMMCaHbI B TeoOrMyecKOH suTepaType Kak «embte? 
Mepresiu BepxHero 30L1eHa» (7, 3, 7, §). B 1947 r. ®. I. Ilanrenees Briqenna Mep- 
reIbHy!0 TOMULY waxTb! Betaa [amHa B CaMocTosATeIbHy!O CTpaTurpapuyecky!o 
eCMHHULY, Ha3BaHHy!O HM OeOrIMHCKOM CBHTOH. | 

SHauuTeibHo panee, B 1926 r., H. B. Baccoepuy (1) HasBani cBuTOM Oeno;!} 
rIMHbI TOMULY H3BeCTHAKOB HM Mepredel, Claraioulux Ha CeBepHom KasBKa3e 
BePXHIOWO YaCTh CbopaMHHUdepoBbIx COeB, MH OTHEC ee K BepxXHemy 3oleHy. He- 
cKombKo no3sxKe HM. A. Kopo6xos u C. T. Koporxos (*) mpeqmoxuiiu HMeHOBaTb 
9TH Xe OTMORKeHHA OeOrMMHCKOM CBUTOH. 

Ilapannenusya «6enormuucKyio CcBuTy» Camo-EpreHuHcKol BO3BbILIICHHOCTH 
co cpeqHepopamMuHudepoBbiMu oTjowKeHHAMH (F,) CesepHoro Kasxka3a (co) 
cBuToH Lyrolepis caucasica Roman.) u kueBckuM apycom Yxkpauupt, ®. I]. [an- 
TeeeB CUUTA, TO ClO 3aKaHUMBaeTCA pa3spe3 BepXHero 20lWeHa. Sameraioulue 
Bblue oTMoKeHuA MD. I]. [lanresees Ha3Bal COMOHCKOH CBHTOM, KOTOPyt10 CO-| 
nocTaBAl c BepxHebopamunndepoBbimu cioamu (F3;) CesepHoro Kapxa3a, OT-| 
HOCA UX K HM KHeMy OJMromeHy (°). 

Vis3yyenue pa3pe30B SOWeHOBLIX OTJO*KeHHM Cano-EprenuHcKoi BOSBBILICH- | 
HOCTH HW COMOCTAaBJICHHe HX C OAMHOBO3PaCTHbIMM OTIO*KeHUAMU CeBepHoro Kas- 
Ka3a, Mpov“sBofuBiueecd aBropamu c 1949 no 1956 rr., no_TBepluin BbIBOL 
®. II. Ilanreneepa o ToM, 4TO OTMO*KeHHA, BHIeIeCHHbIC HM MOM HasBaHHeM | 
<OCOMIMHCKaA CBHTa», TO CBOeMy BospacTy Soee [peBHue, YeEM OHOMMEHHBIC 
oTuo*wKeHusA Cesepyoro Kapxa3a. Takum o6pa30M, Be pa3HOBO3paCTHble TOV | 
OAMHOrO HW TOrO Ke BEPXHEPO NOMOTMeNa VOMUeHA HA CMEXKHLIX TEPPHTOPHAX OKa- 
3aJIMCb B Pa3HOe BPeCMA OAMHAKOBO Ha3BaHHbIMH. HemomycTuMocTb TaKkoro Mo-| 
JO*KeHHA OYeBHAHAa. McxoxA u3 npaBul MpuopuTerta, aBTopnl B 1952 r. mpegno-| 
KHIM OTKA3aTbCA OT Ha3BaHuA OeOrIMHCKaA CBUTa JIA MeprebHOM TOMUIH | 
maxTH! Benad [iuHa uv uMeHoBaTb ee KepecTuHCKoH cBuTol. Hospoe Ha3BaHue| 
BOWWIO B MpOeKT yHuuWHpOBaHHOH CXeMbl CTpaTurpapuu TPeTH4HbIX OTJIO-| 
»*KeHHM CCCP, paspa0oTaHHbI Ha CoBellaHuH 10 yHudbuKaluu eTpaturpabun 
TPeCTHYHBIX OTMO*KeHuH Kppimcko-Kapka3ckoli oOnactu (r. Baxy, 1955 r.).| 

B 1949 r. tO. A. Cyqapuxos n3y4ua NoHBI paspe3 Mepresef B maxtTe Be-| 
aaa V'imna OT UX MOMOWBbI, BCKPbITOH MeIKOM OypoBol CKBaxXUHOH, 1o KPOBJIH. | 
B 1951 r. sror paspe3 NoBTOpHO onucaH aBTOpaMu, MpHyeM omomHuTeNDHO 
HOCMOHHO W3 KaxkAOro FopusoHnTa ObWIM OTOOPaHb! OOpasi{bl JIA u3y4eHUA Bep-| 
THKaJIbHOrO pacipocTpanenua (hopaMuHndep, OMpeMesIeHHA KOTOPHIX, KaK HM 110. 
cOopam 1949 r., BpmomHenbt B. T. Mopososoit. TIpuBozum onucanne paspe3a 
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JaxTb! bead una, JonomHuB ero onncanHeM O6HAaxKeHHA Hal WaxTOW u Kep- 

a petnon PY4HOH CKBaXKHHE!, 3aJ1IOXKCHHOH B JHE WaXxTbl (CHH3Y BBepx): 
sk: o 8 

Pg 5 Sal * 1. Tlecok remuo-3e7eHblii, MenKO- 1 CpeMHe3 epHUCTHIM, Play KOHH- 

OBbIM, HEHM3BeECTKOBHCTHI **. . . . . . . . . . Buumaa momHocth 0,2 m 

3 = e > 

Pg, kr 2. Meprenb wurencuBHo-3eeHoro Ipera, necuanucrnili. Tlecuanprit 

(aTepnal NpefcTaBsen 3epHaMH KBaplla C SHAYHTebHOM MpuMeCbiO 3epeH Tia- 


kounta. Ilecuanncrocth yOppaer kK xKpopse cmon. . . . Momnocth 3,3 M 
_ 3. Mepremb cperspili, 3eneHoBaTo-romyOol, ¢ 3aMeTHOH mpuMmecpio 3epeH 
MlayKOHHTa .... 5 é aie wee © DVOWLHOCTD Onl M 


4. Meprenb rosyOoBaTo-cepblii, B CyxOM CocTOAHUM MOUTH GemBIii c rosy6o- 
aTbIM OTTCHKOM. We eo te See Boe. eee NAOULHOCTEs azo Os Ne 
o. Mepresb Oenbiii Menonomo6upli. . . . . . . . .Momuocrs no 1 M 
Bo sce Tomme meprenei (cmon 2—5) serpeuaiorca BKIOUCHHA MeIKUX 
[PHCTAJIJIOB NMPHTa WH HX CPOCTKOB. 
| Pg? sol 6. Tuuna Temwo-KopwuHeBad, W3BeCTKOBHCTad, C OKATAHHbIMH Mep- 
CIbHBIMH BKJIIOYCHHAMH HW C MHOFOUNCJICHHbIMM HeOMpeeHMbIMH OOJIOMKaMy 
AKOBHH MOVJIJIIOCKOB; 3aJieraeT Ha pa3MbITOH MOBepXHOcTH Oesoro MepreJA u 


NOJHAeT B HEH HersyOoKHe HepOBHOCTH HW KapMaHbI. . . Mournoctp 1,3 m 
7. TamHa TeMHO-3e1eHaA C CHHEBATbIM OTTCHKOM, H3BECTKOBAA . ; 
Pe ree). nies Wie ae Ul pe ae oe des a MORI MOC TDi M 
8. Tnuna TeMHO-3eyleHad C CepOBaTbIM OTTeHKOM, cvla6O U3BeCTKOBaS, 

ywacTkaMH He pearnpyeT c 10% consHoH KucIoTOH . . MomHocTb 7,3m *** 


9. InuHa 3e1eHOBaTO-cepac, C 2KEJITOBATbIM OTTCHKOM, M3BeCTKOBHCTAaA 
Net OTe ee len ONE a eM deed one laedein-o! peels) WOULHOC Tg a mee 
10. CyrauHok xenToBaTo-Oyppii .... . . . .Momuoctb oxono 1,7 m 
MuorouncJieHHble KOJIOHKOBLI€ CKBaxKHHbI Colo3HOl PeoOrOMOHCKOBO KOH- 
Ppbl NoKa3au, UYTO JMTOMOrMYeCKHM COCTaB KepeCTHHCKOM CBUTHbI BbIepxKu- 
aeTcAd Mo mpocTupaHuio Ha OombuoH moulaqu Camo-EpreHuHcKoli BO3BbI- 
I€HHOCTH, MOULHOCTb 2Ke ee BCJIEACTBHe pa3sMbIBa KoOseOeTcaA oT 0 yo 14 M. 
B 6 KM k 3anafy OT WaxTbl B OamKe Sanaquad ColonKa yanocb oOHapy- 
<HTb elle OHH, paHee HeM3BeCTHbIM BbIXO, MepreseH KepeCTHHCKOM CBUTHI. 
Ilo cBoemy cTpaTurpaduyeckomy oObeMy KepeCTHHCKaA CBHTa WaxTbl Be- 
an Tauua coorpetctpyet tbopamunudeposolt sone Hantkenina alabamensis 
sushman **** y noqpa3sfeineTcaA Ha Be MOJ3O0HbI: HHKHIOIO MoA30Hy — Hant- 
tenina alabamensis Cushman u Marginulinopsis pseudosetosa Moroz. sp. n., 
BepxHiolo NossoHy — Hantkenina alabamensis Cushman. 
- B noggone Hantkenina alabamensis Cushman u Marginulinopsis pseudo- 
asa Moroz. sp. ., BbIpaxkeHHOH oOnecuaHeHHbIMH MepresaMu (cou 2 u 3 
/PHBELeCHHOrO BbIIIe paspe3a), KPOMe BuOB, MMCH€M KOTOPbIX OHA Ha3BaHa, 
maxte Benaa Tnuna oOHapy2xeH JOBOJIbHO MHOPOUNCJICHHbIM KOMIIeKC (po- 
aMuHudep C OTHOCHTebHO MeIKMMM pa3MepaMu pakoBuH: Clavulinoides 
zaboi (Hantken), Heterostomella dalmatina (Liebus), Bolivinopsis carinati- 
ormis Moroz., Dentalina bulbosa Halkyard, Uvigerina ex gr. asperula 
tzjzek, Discorbis ergenensis Moroz. sp. n., Globigerina eocaenica Terquem, 
Globigerinoides subconglobatus Schutsk., s.Acarinina multicamerata Ba- 
achm., +A. aff. crassaeformis (Gall. et Wissl.), » A. topilensis Cushm., 
A. kiewensis sp. n., Globigerinella micra (Cole) u ap. ***** 


| * Wunexcom Pg? Sql O6o3HayeHa cambckad cBHTa, BbiqeneHHaa B. T. Mopososoli (5), nox- 


| © 

THJlalolad KepeCTHHCKYyIO CBHTY (Pgs kr), a HHeKCOM Pg3 sol — comoHckas CBuTa, yCTaHOBJIeH- 
wan ©. I]. Tlanreneespm (°). 

 ** Cyon | w 2 npoiimexb! pysHol cKBaxKMHOM, 3a10%KeCHHOH B LHe WaxTbI. McTHHHas MOI- 
ocTb mecKoB cmon 1, MOMCTHMaIOWlMX MepreH KepeCTHHCKOH CBHTEI, MO COCeHHM KOJIOHKOBbIM 
KBaxKuHaM, WocTuraer 20 M. 

*** Bepxusaad uacTb storo cuios (1,3 mM) Ha6loxamacb B OOHaAxKeHHH, HHKHAA (6 M) — B WaxTe. 
##** Ory sony BlepBEle NpeqoxKusa BEIenATh B. T. Moposopa B AoKsaze Ha Copeianun no 
HUCpUKAILMN CTpaTHrpadnu TPeTHYHBIX OTOXKeHMH Kppimcko-Kaskasckoli o6s1acTH, MpOWCXOHB- 
jem B 1955 r. Br. Baky. 

*EK® OGOLACHCHHe 3HAKOB #, **, ##* JQ@HO HMXKe B TEKCTe CTATbH. 
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B nogzgone Hantkenina alabamensis Cushman, coorBercTBy1Ollel 110 CBOeM 
oObeMy BepXHeli VacTu paspe3a KepecTHHCKOl cBuTHI (con 4 u 5), ConepxuTC 
OUCH OOWIbHbI Hu pasHooOpasHbit KomMIeKc cbopaMuHudep, OTAMYarOULHhcy 
Gomee KPyNHBIMH pa3MepaMu PaKOBMH, YEM B MoscTusatoulelt mogsone. Kpom 
30Ha/IbHOrO BYa MH BCeX BOB, yKa3aHHBIX BbILWe MH Nepelemunx clofa v 
HwkKelexkauleli moz3g0Hpr (KpomMe Marginulinopsis pseudosetosa sp. n.* ff 
3hecb Obiin BcTpevenpt Alabamina almaensis (Samoil.), Eponides umbonatug 
(Reuss), +Pulvinulina perlata Andreae, Valvulineria iphigenia Samoil) 
.«Globigerina apertura Cushman, ,Globigerina inflata d‘Orb., Planorotaliteg 
ex gr. patagonicus (H. B. Brady) u gp. 

Ilo cBoemy BepTuKaJIbHOMy paclipocTpaHeHHlo BULbI (opaMuHudep, ykasahe 
HbI€ B TIPHBeLCHHbIX CMCKaX, MpHHasiewkaT K YeTbIpPem rpynmam: 1) xapaH 
TePHbIe BHbI _K€PeCCTHHCKOH CBuTHI (,.), 2) BULLI, BIEPBbIe NOABJIAIOULMECA B kepé 
CTHHCKOM CBuTe, HO BCTpeyalominecsa uv BHC (,,), 3) BUAbI, Mepexoqauive B Kee 
pecTuHCKy!0 CBUTy H3 Oomee WpeBHUX TOPH3OHTOB UM BBILMe HE BCTpevarolMec 
(sxx), 4) TPaH3HTHbI€ BHbl, T. €. TaKHe, KOTOPbI€ MepexOMAT B KepeCTHHCKyy 
CBUTY H3 OoMee HH3KUX TOPH3OHTOB HW MOHHMAIOTCA B BbIIIeIe*K all y!0 COJOHCKYI 
cBuTy. Cpequ BuLOB NepBoli rpytimbl HanOouee 4acTo BcTpeyaetca Hantkenina ala 
bamensis Cushman — Buy, MWwiaHeTapHoro paciMpocTpaHeHHA, HMEIOUIMH y3kq 
BepTHKaJIbHOe paciipocTpaHeune. 

Tlo na6mogzenusm B. I. Moposopor, B Kppimcxo-Kapka3cKol oOslacTu yKa 
3aHHbIM Bu BCTpeyaeTcax B HeEOOMbIIOM Mo MouHOCcTH (2—6 Mm) caoe MemorOZom 
HbIX Mepreel, MOACTHarollux KyMCKy!o cBuTy (oTOxKeHUA Cc Lyrolepis cat 
casica Roman.). B I]puxacnulickot HusmMeHHOCTH oTJOxKeHUA Cc Hantkeninl 
alabamensis Cushm. Takxe BCTpeYeHbI HeMOCpeACTBeCHHO HHXKE OTIOKeCHH 
KYMCKOM cBuTbI (CramuHrpaycKoe u ActpaxaucKoe Ilopomxbe, Uepupie 3emai 
HMKHee TeyeHHe Pp. OMObI). Bce 3TO yKa3bIBaeT Ha OOOCOOJICHHOCTh KepecTHH 
CKOH CBHTbI KaK CTpaTurpaduyecKoOH eAMHHUbI, 3aleraroiuleH HeMmocpesCTBeHH 
Hw2Ke KYMCKOH cBnTbl. UIupokoe pacnpocrpanenue B }Ox*KHON YacTu PyccKkou nat 
cbopmp! uv B AmbnulickoH reocHHKIMHaIbHOK OOacTu UpH equHOOOpasun HT 
JIOrMYecKOroO CocTaBa H (ayHbl MeIKUX POpaMuHHdep esaer ee HAaexKHOM Mal 
KMPYIOWleH CBHTOM, NO3BOAIOMLeH MpOH3BOLHTb KOPpeALMIO JaeKo yiamex 
HbIX pa3pe30oB. 

Hwxxe MomenleHbl [uarHo3sbl TpeX HOBbIX XaPaKTePHbIX BUOB cbopamunnde 
KepeCTHHCKOH CBHTbI, BbINOHeHHBIe B. I. Mopo3osoli. 


Cem. LAGENIDAE SCHYLMZE 1854 
Pon Marginulinopsis Silvestri, 1904 
Marginulinopsis pseudosetosa sp. n. 


PakoBuHa y3Kas, BbIcoKad. Y muKpocdepnyueckux tbopM HavasbHaA 4acT) 
ynumoueHHas, u3 6—8 y3kux Kamep (puc. | a), KaMepbI OLHOPALHOM YacTH WA 
pooOpasupie. Y meractbepuueckux (OPM KaMepbI B3LyThIe pacnosO*KeHbI 10 THI 
Marginulina (puc. 1 6). Crexxa munopatas. D = 0,25 mm, H= 1,10 mm** 
Or M. behmi (Reuss), 1866 ormmuaerca y3koli pakosnHol wu OecnopszouHo pac! 
NOJOXeHHbIMA WuNaMu. KepecruHckad cBuTa, HHKHAA noszgona Marginuli 
nopsis pseudosetosa un Hantkenina alabamensis. y 


Cem. ROTALIIDAE reuss 1860 
Pog “Divsce oth i 6 “Wamarck 1804 


Discorbis ergenensis sp. n. 


PakopuHa HuskoKOHMYecKad. B oGopore 6—8 Kamep, MejWIeHHO BospacTald 
mux. [lynounbie KOHLI KaMep He JOXOLAT JO NynKa, YaCTHYHO 3aKpbiITOrO Ma 
JI@HbKOU WnwikOM. Crenka TOHKaA, nomynpospaynax. D = 0,32 mm, H S 


} 

* Buy Globigerinoides subconglobatus Schutsk. 6b11 O6HapyXeH TOAbKO B NOM30HeE Hant 
kenina alabamensis u Marginulinopsis pseudosetosa u B HMxKHeil YacTH NOoZ380HBI Hantkenint 
alabamensis (coi 4). 4 
** TD — yuametp, H — ppicora | 

] 
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=0,16 mm (puc. le — 0). Or D. chapmani Bowen (1952) n D. fragilis'(Terquem), 
1885 ornuuaerca Hu3KOKOHMUECKOl pakoBHHOli u IIpHCyTCTBHeM MyNouHKoH 
uiMluku. CaibcKad cBuTa (BepXHaAA YacTb) HM KepeCTHHCKaA CBHTa, HWKHA 
(moq30Ha Marginulinopsis pseudosetosa u Hantkenina alabamensis. 


Puc. 1. a, 6 — Marginulinopsis pseudosetosa sp. n., romorum Ne 3509/1; 70X; a@— muKpo- 
ccbepuueckan reHepalua, 6 — meractepuueckaad reHepauux. e — O — Discorbis ergenensis 
sp. n., ronotun Ne 3509/2; 100: @ — cnupambHaa cTopoHa, 2 — ycTbeBaa cTopona, 0 — ny- 
mouHasd cropoua. e — 3 — Acarinina kiewensis sp. n., ronotun Ne 3509/3; 100X: e— cnu- 
PavlbHasl CTOpOHa, 9% — ycTbeBad CTOpoHa, 3 — Mymounad cTopora. Touorunbl xpaHaATCaA B 
Mysee Teonornueckoro wucTuTyTa AKkanemMHH HayK CCCP; Ne 3509/1 u Ne 3509/3 nponcxoxat 
W3 CTPaTOTHNHYeCKOrO paspe3a KePeCTHHCKOM CBHTbI (Mo_30Ha Marginulinopsis pseudosetosa), 
Ne 3509/2 — u3 BepxHHX COeB CTpaTOTHMMYeCKOFO Pa3spesa CaJIbCKOH CBHTHI 


Cem. GLOBOROTALIIDAE cushman, 1927 
Pox Acarinina —Subbotina, 1953 
Acarinina kiewensis sp. n. 


1956. Globorotalia pentacamerata KantapeuKxo-Uepuoycosa, Tpyapi 
Incr. reom. Hayk Akay. Hayk Yx«pPCP, cep. crpaturp. u naneont. Bun. 8, 
mip. 163,°X1;"puc: 7, 8. 

PakoBuHa MVIOCKO-BBINyKad, C OKPyrIbIM Hapy2KHbIM Kpaem. B rocwieqHeM 
o6opote 5—6 kKamep, pacnouoxKeHHbIx cBoOoyHO. D = 0,47 mm, H = 0,3 mM 
(puc 1 e, 9c, 3). Or A. pentacamerata Subbotina, 1953 ormnuaerca Oonee Hu3- 
KOM PaKOBHHOM, MaJieHbKHMM Ppa3MepaMH, TOHKOM MeJIKO- MH PaBHOMepHO LIH- 
mopaToH crenKol. KepectuHcKkasd cButa Caso-EpreHuHcKol BO3BbILIeHHOCTH 
u KuesBcKaxn cBuTa J[HenposcKo-JloHeyKoH BimaHHbl. 

Teonornyeckui MHCTHTYT Ilocrynusto 

Akajlemuun HayK CCCP Bi WALML. 1ES.aye) 
WAHTHPOBAHHAS JIMTEPATYPA 

1H. B.Baccoesuuy, Tp. Teon. unct. AH CCCP, 3 (1933). *# ©. ®. Tounn- 
Heu, Tp. HIPH, cep. 5, zs. 7 (1932). §®. 0. Poabuen, Tp. Ces.-Kapx. kondep. 
reon. Hecpr., 7, 1934. *H. A. KopooKos, C. T. KopotTkos, Crpaturpapuyecknit 
cnopapb CCCP, 1937. ° B. Tr. Mopo3osa, Bian. MOUII, org. reon., 32, Ne 2 (1957). 
6. [I]. ITlauremamees, Teonoruyeckoe cTpoeHue wu rasoHocHocTb FTOx«ubIx Epreneii, 
may, 2T A Vipabocnas yes, 1p. Hl PH, ‘cep.-b, 15 (1929). PS le Os NAC 
mneuckas, ®. IT). Ilantemsees, Tp. reoa. cnyx6nt Fposnepru, B. 7 (1937). 
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ITETPOFPA®H 
H. J. PEWIETHAK 


JIOFKHOOBJIOMOUHBIE H3BECTHAKH HWDKHETO KAPBOHA 
FOrO-3ANAJHOW OKPAWMHbI JOHBACCA 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoeoim 13 XI 1958) 


IIpu jerasbHOM JIHTOOPHYeECKOM H3yYeHHH KapOOHaTHOM TON HHKHErC 
xapOona JlonGacca (°, *) Hamu Opin BCTPeveHbI cBoeod pasHble OK HOOGIOMO4- 
Hbl€ W3BeCTHAKM C MOpPupoBuAHOK CTpyKTy pou. 

Cpean KapOouaTHbIxX oTsOxKeHHH HwxKHEero KapOoHa JLonOacca fa 
MOUHbI€ H3BECTHAKH PaCIpocTpaHeHbl JOBOJIbHO IWHPOKO. 

Topoyet XapaKTePH3yIOTCA MACCUBHbIM CJIOXKCHHEM, CePpOH HM CBeTJIO-Cepor 
‘OKPaCKOH, JOBOJIbHO POBHbIMH Me€KOOYIPHCTbIMH MWIOCKOCTAMH HarlmacToBa+ 
HHA C TOHKUMH PIMHUCTBIMH MpHMasKaMM Ha HUX HM 3CPHHCTHIM H3/IOMOM. M3Be 
CTHAKH HEPeKO pacceKalOTCA TPEWMHKaMH, NO KOTOPbIM HaGwofaloTca Oy pbie 
pasBOJbl THAPOOKHCJIOB 2%weNe3sa UH pexke JCHIPHTbI MapraHlla; Np BbIBeETPHBAa 
HWM JlalOT TOJICTONMMUTYAThIC OTIEIbHOCTH, MpHoOpeTaioT OypoBaTy!O OKpacKy 
M CTAHOBATCA OTHOCHTEIbHO pbIxXJbIMH. B OT e/IbHbIX yUaCTKAaX MacTOB BCTpe 
WaeTCA MHOPLa 3HAYHTebHOe CKOMIeHHe Pay Hb Opaxuonod. 

Or pyrux TUNOB M3BeECTHAKOB JlaHHOrO paoua MaK POCKONHYeCKH OHH OT- 
JIMUaOTCA XapakTepHOH mopdupoBuyHou cTpyKTypouH, KoTOpad oOycuoBseHSs 
HaJIM4HeM JOBOJIbHO KpymMHbIx (1—3 MM) KpHCTaJJ10B TeEMHO-ceporo Hw 4YepHOr 
AHTPaKOHHTONOAOOHOrO KaJIbIuTa CpelM Cepol HM CBETO-Cepol MeJIKO3epHHCTOH 
OCHOBHOH Maccbl MOpoypl. 

Hepeqko cpequ JIOX%KHOOOJIOMOUHBIX U3BECTHAKOB BCTPeualOTCA MeJIKO- 
H TOHKO3CPHHCTbI€ PaSHOBHAHOCTH C MOsJyPaKOBHCTbIM W3JIOMOM (30Ha Cj b) 
KaJIbMHyCCKOro pa3pe3a). Muorga HaOmofaroTcsA MOCTeMeHHble MepexObl K MU-? 
KPO3CPHHCTLIM H3BECTHAKAM. 

B OTAe@IbHBIX CJLYYaAX B JIOXKHOOOJIOMOUHBIX H3BCCTHAKAX BCTPeualoTCA He 
‘Ooulbuive (5—7 CM B TloMepeuHHKe) %KeIBAKH KPeMHHA. 

IIpu ydape paccmaTpuBaeMble Moposbl u3qatoT 3anax cepoBosoposa, B Mo- 
poulike C pacTBOpOM TpexxJIOPHCTOrO 2*KeNe3sa OOpasyloT remeoOpasHyto Maccy. | 

B uincbax MO MUKPOCKONOM BHLHO, YTO MOPOsbl UMEIOT XAPaKTEPHbIe JO*K- 
HOOOJIOMOUHBIE WIM OOMTOHHBIC CTPyYKTYPbl HW COCTOAT U3 pasHO3epHHCTOFO 
KapOonaTa C He3HaUHTCIbHbIM KOJIMYCCTBOM OpraHHeckux octTaTKos (puc. 1).| 

Cpequ opranwuecKux OcTaTKOB HaOvoxaloTCA TylaBHbIM O6pa30M OOOMKH| 
‘CTBOPOK Opaxnonoy uw pakoBuHku Popamuundep. Pexe Berpeyaiorca MJ aCTHHKH | 
HIVIOKOKUX, OCTPakoO{b!l HM TacTponosb B Bue MeIKOrO WWiaMa. Opranuueckue} 
OCTaTKM COCTABJIAIOT OObINHO He Oonee 10—12% maomanu wana. 

Cpequ HeopraHnueckolt YacTH MOpOsbl YeTKO pasM4alOTCA WBe pasHOBHIHO- 
CTH KaJIblTa: MHKPOSepHUCTBIA WIM MeIMTOMOP(PHbIM C arperaTHOl Moss pusa- 
WueH, MOsynpospauHblit uv CPpeMHesePHUCTHIH MpospayHblit c pomoanpureckoii| 
‘cnaHHOCTbIO M HHOra CABOMHHKOBaHHBIIML, wsdl 

CoorHouleHue MexKLy STHMM PasHOBHAHOCTAMH KaJbILuTa B MOposax januoro 
Tula MepemenHoe. 

B wucax (oTuacTu cM. Takxe puc. 1) HaOmonaeres nowHad ramMa mepexo- 
AOB OT NOPOL, COVKCHHBIX HALLeO MUKPO3EPHHCTHIM KaIbILHTOM, Uepe3 THMMUHEIC 
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DWKHOOOIOMOYHBIE PasHOBHAHOCTH K M3BECTHAKAM, COCTOALLNM 13 MOUTH Now 
TbIO M€PCKPHCTaJIM3OBaHHOrO KaJIblluta. 

Tunmunbie nopuposusHble uSBeCTHAKH C s10%KHOOGOMOUFEIMH CTpykKTy paMu 
CTOAT HS YKa3aHHbIX BbIMe IByX PasHOBUAHOCTeH KaJIbLNTAa B MIpuMepHO paBHOM 
JOTHOW CHUM WM He3sHaunTedbHOrO (10—12%) Konu4uectBa opraHwuecKux ocrTaT- 
a8. Muxkposepuuctaiit KambitnT HaOmomaercs B opose B BHILe PCJIMKTOBBIX yUa- 


| 
] 


Puc, 4 


‘KOB, OCTPOBKOB MH KOMOYKOB OKPYIJIOH, IJJIMMCOUaIbHOH Hv Yale HeMpaBusb- 
HM COpMHEl, BbINOJIHAIONIUX BMeCTe C OpraHH4YeCKHMH OCTaTKaMH POJIb «OOsIOM- 
oB». 

Pasmep 2Tux «oOsoMKoB» pa3sin4dHEI (or 0,02—0,03 qo 1—2 mm B_ none 
SUHHKe) M 3aBHCHT OT CTeMeHH NepeKpuCcTaIu3aluH MMKPO3epHUCTOrO Kap- 
yHaTa. Y MeHee MepeKPHCTAJIM30BaHHbIX Pa3sHOCTeH pa3Mep OoJIbLIe H OCTPOB- 
{ MHKPO3EPHHCTOPO KaJlbluTa u3MepsioTcaA 1—2 MM B NONepeyHHKe, Y CHJIbHO 
PEK PHCTAJIJIM3OBaHHbIX M3BeECTHAKOB pa3Mep «OOJIOMKOB» H3MepxAeTCA ecs- 
IMM HW COTDIMM JOJAMM MuJJIMMeTpa. B w3BeCTHAKAaX C THMMYHO BbIPaxkeHHOU 
WIHTOHAHOK cTpykTypoH mpeoOlalaioulud pa3smMep «OOJIOMKOB» TesHTOMOpt- 
TO KaslblluTa paBeH 0,2—O0,4 mM B nomepeuHnKe. 

Powtb IEMeHTA BHINOHACT MPO3pa4dHbIM MeJIKO- HW CPCMHESCPHHCTHIN KaJbILHT. 

B HavaibHOH CTalunu NepekpucTalu3alun NpospayHbl MeIKO3epHHCTHIM 
WIbILUT HaOOLaeTcA B BUE OyxTOOOPasHbIX, 3aJ1MBO- HW MPOMMBOOOPasHbIX y4a- 
KOB BOKpyr teduToMopduoro KapOouata. PackpuctTalinsallua memuToMoph- 
oO KaJlbluTa B MepBy!O OUepeb MPOMCXOMUT Ha KOHTaKTax C OpraHHy¥ecKHMA 
TaTKaMH, CJIOXKCHHLIMH OObIMHO KPUCTaMIM4eCKUM KaJibiluToM (puc. | a, 6). 

«O6sJIOMKH» HM KOMOUKK MeIHTOMOpPHOrO KaJIbUMTa B HEKOTOPbIX CydaAx 
CHb CXOHbI (M0 opMe M pasMepaM) C KOMpPOMHTaMH, OMMCbIBACMbIMH 
B. Xsoposoit ya [loamockosuoro Oaccelina (°). OfHakO HUKaKHX JOKa3a- 
bCTB KOMPOPeHHOFO MpOUCXO*KeHHA TaKHX OOpasoBaHHH B pacCMaTpuBae- 
IX MOpOaxX MbI He HMeeM. 
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IIpocmorp nu u3y4eHne 3HauHTeIbHOrO KONHYECTBA WWInoB Eola 
MOUHBIX H3BECTHAKOB yOexLaloT Hac B TOM, YTO OOpasoBaHue MOMOOHEIX CTpyk 
TYP B WSy4aeMBIX OTORKCHHAX OOAZAHO TaBHbIM OOpasoM Mpoweccam CuHre 
HeTHUCCKOH MW [MareHeTu¥eCKOM MepeKpucTadIu3alnn MemwMTOMOpdHOrO Kade 
wuta. IIpennomnomwKenne O BO3MOXKHOCTH OOpa3sOBaHHA MOMOOHBIX CTPyKTyP 33 
cueT MepeMbIBa HM MepeoTIO*KeHuA MeIuTOMOpPHorO KapOoHaTa MaJIO BEPOATHG 
TaK KaK HH KOHILCHTPHUeCKOFO CTPOeHHA, HH CJICQOB OKaTbIBAaHHA «OOJIOMKK 
emHTOMOppHorO KapOoHaTa He HMMEIOT. 

Oprannueckne ocTaTKH, HaOwofaeMble B JIO%KHOOOJIOMOUHBIX H3BECTHAKA® 
TOKE HHKAKHX CELOB OKATHIBaHHA He HeCyT. YAIMHeHHbIC HAMOMOpdHBIe KP 
cTaJIbl KBaplla, HaOmOfaeMble HHOTa B PaCCMaTPUBaeMbIX M3BeECTHAKAX, pac 
MoslaraioTca CBOWM OJHHM KOHILOM B TeMTOMOp*HOM KapOoHaTe «OOJIOMKa* 
a IpyruM — B KpHCTaJIJIMYeCKO3CPHUCTOM KaJIbILHTe WeMeHTa. OTOT (akT TakxH 
ABIACTCA MOLMTBEPKMEHHEM OOPa3Z0BaHHA «OOJIOMKOB» 3a CUeT HENOMHOK Mepé 
KPHCTalIu3aluu NesluTOMOpHoro KapOoHaTa, B KOTOPOM paHee OOpa3oBaic! 
WIMOMOpPHbIN KBaptl. 

[naBHoH Npw4HHOH TakOH MepeKpHCTaNIM3alNH ABAOCb, MO-BUHMOMY 
YaCTHYHOe PaCTBOPeHHe MeMMTOMOp*PHOrO KaJIblluTa Ha He Oomee rayOoKG 
BOMHBIX y4acTKOB OacceliHa IPH MOBbIMeHHH THuApocTaTHyecKorO JaBJIeHH| 
WM HeKOTOPOM NOHWKeHHH Temnepatypbl. IIpusHaB Takoe NOOKeHHe BePHBIM 
Je€PKO OObACHHTb MPHYPOYeHHOCTh JOXHOOOJIOMOUHEIX H3BeCCTHAKOB K MaKC 
MYMaM TeX TpaHCrpeccHBHbIX (a3, KOTOPble YCTAHOBJICHHI JI HHYKHETO KapOOH 
tlonOacca Cee 

Ilo xuMuyecKoMy cCcocTaBy JIOXKHOOGJIOMOUHBIE H3BECTHAKH IIpeCTaBJI AIO 
coOol NouTH YuCTHIN KapOoHaT KaJbUnA. CosepxKaHue HeEpacTBOPMMOrO OCTATK 
cocTaBIAeT OOBIMHO LomH mponenta (0,3—0,8%). Uspecruakn ABJIAIoTCA Hans 
Jiee KaY€CTBCHHBbIM (PJIFOCOBLIM CbIPbeM. | 

Ha6.ogatotca NOpPupOBUAHble JOXKHOOGJIOMOUHbIE H3BCCTHAKH PiaBHbIM Off 
pasom B 30He C} c u oTYacTH B 30Hax CY b, Cy cu Cy d Bcex paspesos na 
| 


Horo paiiona. B MeHbIIeM KOsIMYeCTBeE PaCCMaTPHBaeMble HSBECTHAKH HaOVIN 
qatorca B 30He Ct b Kanbmuyccxoro u CrbluibcKOro pa3pe3oB, a TaKxKe B 30% 


Cid scex paspe3os. Pasnoctu, oOoralleHHb:e ocTaTKaMu copamuHndep, #1 


JIAIOTCA MePeXOLHbIMH K (hOpaMHHUepOBbIM MEJKOMETPHTOBbIM H3BeCTHAKAN 
[pyrue pasHocrn, COXKeHHbIe C1aOO NepeKPUCTAaJIJIHM3OBaHHbIM MUKPOSepHHCTHil 
KaJIbILMTOM, ABJIAIOTCA MepeXOAHbIMH K MHKPO3eCPHHCTbIM H3BeCTHAKAaM. 
Uncrota xumMuueckoro coctaBa u ayHucTuueckad XapakTepuctTuka (6paxug 
NOMbI u (opaMuHHephl), OTCYTCTBHe CELOB ABHOFO MCKOBOAbA H MOUTH Mout 
HO€ OTCYTCTBHE TEPPHIeHHbIX MPHMeceH YKa3bIBalOT Ha OTHOCHTEJIbHYIO riy6 
KOBOJHOCTb H 3HAYHTEJIbHYIO yaJICHHOCTb OT WCTOUHHKOB CHOCa Caceres 


B KOTOPOM HaKOMJIAJIOCb MaTeCPHHCKOe BeLLeCTBO JIO2%KHOOOJIOMOU HbIX H3SBECh 
HAKOB. 


XapbKOBCKHH HHCTHTyT HH>KeHEpOB Tloctynuno 
2KeMeSHOMOPORHOFO TpaHcnopta 12 XI 1958 
um. C. M. Kuposa 


UMTHPOBAHHASA JIMTEPATYPA 


17. E. Atiseuspepr, JAH, 83, NM 6 (1952). *#J1.E. Afiseunspept 
H. E.Bpaxuuxkosa ugp., Peon. xypx. AH YCCP, 13, Ne2 (1953). °H.B. Jloi 
BuHeHKO, H.]J. Pemetusx, 3an. reom. dak. Xapbkosck. roc. yHuB., 13 (1956 


ori A. Pemetusk, Jlutonorua kapOonaTHoit Tommn HMxKHerO Kap6oHa JloHeNKOr 
Oacceiia. AptopedepaT Aucceptauuu, Xappxos, 1955. ** H. B. X Bo posa, Tp. Nan 
onTo. uncT. AH CCCP, 43, ku. 2 (1953). | 
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lHAPOTEOJOPH A 


| B. H. KOPILEHHITEHH 


) O 30HE PEJIMEHOCHBIX 3ACTOMHbIX MOJ3EMHbIX BO] 
FOPCKMX OTJIO)KEHHA MOHOKJIMHAJIN LLEHTPAJIbHOrO 
MNPEAKABKA3bA 

: 


([Tpedcmasaeno axademuxom H. M. Cmpaxoseim 11 X 1958) 


Hegapyo nowvyueHbl HOBbIC pe3ysbTAaTbI PuporeosorMyeckux uccseqOBaHUlt 
Aja OYPOBbIX CKBa?KUH, NOHOCTbIO BCKPBIBINMX Paspe3blIOPCKUX OTMOX*KeHHi 
Jeurpanbuoro IIpeakapka3ba B OOaCTUM MOrpyxXeHHA MOHOKJIMHAaM Ha WIMpoTe 
. Uepxeccxa (pune. 1). Vkasanuple ucceqOBaHUA OXBAaTbIBAIOT BOIPOCbI FeoxH- 
MMM, THAPOXMMHM MW PHAPOAMHAMUKH IOPCKHX BOXOHOCHBIX FOPH3OHTOB. 

Kak MokasbiBaioT (bakTHYCCKUE aHHbIe, H3/IOXCHHbIC HW2Ke, K IOPCKHM OT- 
1oxKeHHAM LlentpaibuHoro IIpeqKaBka3baA MpHypoueHbI MOLLHbIC OacceliHb! BBI- 
SOKOPCJIMCHOCHBIX, CHJIbHO MMHEPaJIM30BaHHBIX BOL, OTMYAIOULMXCA APKO BbI- 
@axKCHHbIMH UepTaMH 3aCTOMHOTO pexKuMa. 
€CbMa JIKOOOMbITHO, YTO HalMuMe MocTer- 
ero He YyKJlafbIBaeTCA B OOMLENPHHATYIO 
~wporeosoruyecky1o cxemy IIpenKaBKa3pa, 
aCCMATPHBAIOULyYIO MOHOKJIMHAJIb B Ka4eCTBE 
30HbI AKTHBHOTO BOMOOOMeHa OOIacTH MHTAa- 
4M Me€3030HCKUX YTopH30HToB. PaccmMoTpuM 
pakTHuecKHH MaTepHall MO pacTBOpeHHbIM 
ra3aM, THApOxXuMuu uu ruypoyuHaMuyecKuM 
dapaMeTpam, MOCJIyXKHBIIMH OCHOBOH JIA pA- 
qa BbIBOOB. Meroyquka rugporeomoruuecKux 
ucculeOBaHuit onMcaHa Hamu pauHee (?,%). YKa- 
KEM JIMUIb Ha TO, YTO OTOOP rIyOHHHbIX 1poO 
CnelUWaJIbHbIMM MpOOoOTOOpHHKaMH BIIepBbIe 
o6ecneun MOyueHHe BaxKHeHWIHX ruAporeo- 
XMMUUCCKHX (aKTOB. 

PacTBOpeHHbe Fasy. Oman 
faSOHACHINLCHHOCTh BO, }OPCKUX OTJIOXAKeHUTi 
KouleOulerca B upesentax or 405 yo 2229 cm3 ’ 
Meaka | J nom. Sxasaunpet oGnemn. | %C- ' Odsepuan Kapta panoua nt 
! culeqopaHua. 7 — UepKecckoe noqHA 
Ta3a MPHBeeHbl K HOPMAJIbHBIM YCJIOBHAM rue, 2 — PponopeKoe TomuaTHe 
(cm. Ta6. 1). Kak Buguo, ryOuHHble npoon, 

OTOOPaHHble 43 CKBa2xKUH M poJOBCKOLO NOAHA- 

THA, OTIHYAIOTCA Pe3KO MOBbINICHHOM Ta3s0HacbIeHHOCcTbIO (oO 2229 cm’) no 
cpapnenutio c UepKecckum noguaTuem (405—475 cm®), pacmOJIOxXeHHBIM 3amalHee. 
Ilo cocrapy pacrBopenuprx ra30B UepKeccKoro NoLHATHA HanOomee XapaKTep- 
HbIM KOMMOHCHTOM BO 1OPCKUX OTMOXKeHHH ABIAeTCA aZOT, NocTuraroulul 82 — 
86 o6bemH.% OT OOmlero KOMMUeCTBA PaCTBOPeCHHEIX ra30B. YTMeBOLOPOAb! Co- 
erapasnior 13—16%. Yraexuciota, KaK 1paBYJlO, 83AHHMaeT TPeTbe MECTO CpeJH 
pacTBOpeHHBIX ragoB, He npeBbiuad 2,7%. Kak y2Ke OTMeYasOCb BbILIe, OPHTH- 
HAJIbHOCTb BO, IOPCKHX OTIOKeHUH MposBAAeTcH B ux remuenocuoctu. ITpo- 
CHT pacTBOpeHHOrO reiua B Mpesenax Uepkecckoro nosHATHA KoeONeTCH 


90/ 


B upeyenax 1,5—-1,7, aprona oKouo 0,2%. 


* Kak NoKa3aM riyOuHHEIe TpOOI, B CaMbIX BepXaX IOPCKUX OTMOXCHHH pacTBOpeHHIC 
ra3bl IipakTHyecKH OTCyTCTBYIOT (MX OGbeM MeHbUe 40—50 cm*/uJ1). 
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Teoxumuyeckue OCcO6eHHOCTH paCTBOPeHHbIX Ta30B BOI IOPCKHX OTJOMKeHHH: 
PpomoBcKOro NOAHATUA PesKO OTAMUHI OT TakOBLIX UepxKecckoro. To JaHHBIM 
‘WYOMHHIX NpoO us CKBaxKHHbI P-3, Hapssy c a3s0ToM, BCe elle IIpeBavIHp yIOULHM: 
s Boflax (52—70%), 3ameTHylo pOlb HaunHaeT HrpaTb yIIeKHCIOTa, Co- 
(ep2kanne KoTOpo Jocruraet 9,7—31,1%. B cxsBaxune P-4, rye nccue- 
(OBaHbI BbICOKOra3OHACbIMCHHbI€ BOUbI HWXKHEIOPCKHX TOPH3OHTOB (orcyrcr- 
syIOLULMX B CKBaxHHe P-3), cpequ pacTBOpeHHbIx ra30B mpeoOlaqaer yruie- 
sneaora (n0 51%). Asora ne cape 34,4%. Mckmtouenne cocrapseT nHTepBant 
796—1788 M, Te HECKOJbKO HHbIC COOTHOIIEHHA: yreKUCJOTHI 8,3%, a3ora 
i7,4%. Uto kacaetca yruieBoxopoxop, TO Ha PpomnOBCKOM NOAHATHH OHN TakK>xKe- 
[P€ACTaBJIeHbI TlaBHbIM OOpasOM MeTaHOM, H MPOLeHTHOe ux CosepxanHe (15— 
4%) BecbMa 6u3KO K TakoBomy Uepxecckoro noguatusa. Pemuenocuocts BOX 
OPCKUX OTMO*KeHHH PpoNoBckoro NOAHATHA Bapbupyer? B upegenax 1,0—1,6%. 
\HasIM3bI Ta3a MpHBeyeubl B Tau. 1. 

O6uaa ynpyrocTh pacTBOPeHHBIX Ta30B BOX IOpcKHx oTNOmKeHHH Uepxec- 
KOFO NOAHATHA KOeOeTCA B Mpemenax 44—56 aT. mp miacToBbIx aBsIeHHAX 
opagka 115—150 ar. OcnoBHaad Joa NaplualbHO yupyroctTu, Kak H cse]oO- 
aylO O*KHMaTb, CYAA NO aHalu3aM Pa3a, Malaer Ha a30T. 3yecb AaBseHue Ha- 
mmeHHA cocrapiaeT 40—50 at. YupyrocTb yruiesoqopoqoB mpuMepHo B. 
OQ pa3 HuxKe, 4em a30Ta, H He npeBbuuaer 5 at. Benwunna ynpyroctu yrieKu- 
oro rasa HuxKe 0,1 aT. CpaBHuTebHO BbICOKa yNpyrocTb reuA, Bapbupyto- 
(at B mpenenax O,98—1,18 at. Ynupyroctb aproua He npespuuaer 0,09 ar. 
YpyrocTb pacTBOPeHHbIX Fa30B BO IOPCKHX OTMORKeHH MposoBcKoro noy- 
THA 3aMeTHO OTMMUaeTCA OT UepKecckKoro, 4TO CBA3AHO CO 3HAYHTEIbHO Oovlee- 
ICOKOH MX Fa3OHaCbILeHHOCTbIO. Tak, oOulad ynpyrocTb Koe6eTcA B Mpe- 
ax 91,7—118 ar., npn faBneHuaAx Ha rayOuHe oT6opa 188,1—150, 8 ar. 
COObI HHTepec MpeAcTaBJAIOT JaHHble MO cCKBaxKuNHeE P-4 MpooscKoro nol- 
ATUA, Te OOulad yNPyrocTbh paCTBOPeHHbIX Fa30B CPaBHUTEJbHO OIM3Ka K Ia- 
OBbIM JaBseHuam. Hecmotps Ha TO, 4YTO yIvIeKHCOTa HrpaeT OCHOBHYIO POJIb 
cocTape ra3a BO, PpouoBcKOrO NOMHATHA, e€€ YNpyroctb HHYTOXKHAa—He- 
spe 2,9 aT., YTO CODACHACTCA €€ BLICOKOH PaCTBOPHMOCTHIO, 3aTO MapllnaJb- 
ad ylIpyrocTb a3ota Jocturaer 89,5 at. JlaBnenve HacbILLeCHHA MeTaHa He CBbILLEe 
[,8 ar. Cresyer Mpu3HaTb JOBOJIbHO BbICOKOH NaplMaIbHy1O yNpyroctTb resus, 
cTuraromy1o 3,6 ar. 
Tumpoxumuueckaa xapakTepuctTuka. OOmaa Mmune-- 
ANM3ZALHA BOI NOMBepxKeHa 3aMCTHBIM KOJeCOaHHAM, Bapbupysa B peleax 
¢ 20 no 50 r/n. OnnaKo HanOomee XapaKTePHbI BEIMYNHbI OOuLeH MHHEPau3a- 
ie nopagka 40—50 r/a. Cpeau pacTBopeHHblx coveli aOcouOTHO MpeoO.laqaror 
NOPHbI HATPUA, B HEOOMLINOM KOMHYECTBE OTMEYAIOTCA TaK2Ke XJOPHAbI KaJIb- 
AA WM MarHuA, CyJbcbaTbl HW rHApoKapOouaTh! KasbllMA u MarHu”A. MuKkpokon- 
DHEHTBI MpeyctraBulenbi: Hofzom (2—7 mr/n), Opomom (50—80 mr/n), 6opom: 
—10 mr/n) uw Op. 
Tlo cBoemy ruapoxumuyeckomy oO1HKy PpacCMaTpHBaeMbIe BOMbI OTHOCATCH: 
“THMVUHDIM XJIOPKaJIbUMeBbIM BOaM 3aKPbITbIX CTPyKTyP. 
~Tuakpomkunamuyueckue ocoO6euHOocTH. JlocTraTouHO TOUHO 
*TaHOBJICHHBIe IbC3OMETPHYECKHE HaNOpbl CBUAETEbCTBYIOT OO UX CPaBHUTeIb- 
IM OHOCOPasHH Mi MOJHOM COOTBETCTBUM AaOCOJIOTHbIX OTMETOK BPe30B JOJHH 
[woKaliIUMX BbIXOOB }OPCKUX MOpoy-KoMeKTOpoB. AOcosIOTHBIe OTMeETKH CTa- 
(YECKUX YPOBHEl IOPCKUX BOMOHOCHEIX TOPH3OHTOB, Kak H OJM>KaHIMX K OMH- 
IBaeMoMy Paliony Bpe30B JOM, MopsAyKa 750 M. Kakoro-s1H60 3amMerHoro 
WICHHA Hanopor K CeBepy M10 HallpaBJIeHMIO NOPrpy2XeHAA BOLOHANOPHOM CHCTEMBI, 
» HaGmomaeTca. ITO ABACTCA BaxXKHbIM JOKA3ATCIbCTBOM OTCYTCTBUA JBUXKE- 
If TIOM3CMHBIX BOL, YTO BIOMHE YBASLIBACTCA C UX PEOXAMHUCCKHM OOJIMKOM. 
Hexotoppe o6Omne BHBOAH. Anans CoOpanHoro MatTepuala 
WIeTEILCTBYCT O TOM, UTO K IOPCKHM OTJOXKEHHAM MOHOKJIMHAJIM CepepHoro 
aBKa3a IIpuypoOueH GacceHH 3aCTOHHbIX BBICOKOPeMCHOCHEIX BO. Kak M3Be- 
HO, CLMHCTBEHHbIM HCTOUHHKOM PesHA MOAZCMHEIX BOA ABIACTCA PalHOaKTHB- 
Wii pacnia, pasMUHbIX MHHEPaNow, PacCeAHHHIX Cpe OCALOVHbIX H USBePAKCH- 
175; 


ubIx NOpoA. [pu STOM KOMMYECTBO PaCTBOPeHHO"O FeHA NPAMO IpOMOPULHOHAIIb: 
HO KOJIMYECTBY PaMOaKTHBHbIX MHHepalOB B Moposax, BPeCMeHM CO HakoOMle: 
nua (1,5) m crenewu ruyporeomoruuecko saKkpbiroctu Hemp. [lonaTHo, ure 
B 30HE aKTHBHOrO BOOOOMeHAa COMepxKaHHe eIMA B COTHH Pa3 HHKE, YEM B IPH 
BeCHHBIX aHalu3ax. Pemialoulylo pOlb B COXpaHeHHM ONMCcaHHOrO OacceliHé 
3ACTOMHBIX TeIMCHOCHBIX BOX MpHHaliexuT CBOeOOpasHbIM TeOOrMyeCCKHN 
YCOBUAM 3aJieraHHA BOJOBMEMLAIOWNX MOPOA, 3alevaTaHHbIX MexKAy Nasleo30u 
CKUM (PyHJaMeHTOM, CJIOXKCHHbIM Me€TAMOPuSOBaHHbIMM CJlaHWaMH, HW HWKHe 
M@JIOBBIMH, IIpCHMYILCCTBCHHO TVIMHMCTbIMH NOposaMu. / 

Hamu cleianHa MOMbITKa ONpeeHTb BO3PAaCT 3aCTOMHbIX BOX IOPCKUX OTO) 
KeHuil C HCMOb30BaHHeM cbopmya B. I]. Capuenxo (°) u A. JI. Ko3nosa (7) 
PesyubTaTbl pacueTos (cM. TaOvI1. 1) CBUeTeIbCTBYIOT O TOM, YTO «BO3PaCT» BO) 
3HAUNTEIbBHO JPeCBHee BONOBMEMLaIOWIHX MOpo, WH BapbupyeT B Npesemax 0) 
627 no 1234 man. ser. B 3TOM OTHOLICHHH MpHXOAUTCA NPH3HaTb HeEMPpHMeHH 
MOCTb JIA JaHHoro cryyad dopmya B. I]. Capyenxo u A. JI. Kosmopa, ucxoym 
ULMX H3-CPeMHHX BeIMYHH COfepxKaHHA palMOakTHBHbIX MHHepasoB. BmouHi 
BO3MOXKHO, YTO 3/,eCb HMEIOT MECTO OCOObIe YCJIOBHA HaKOIMJIeHHA FesMA B BOMai 
IOPCKHX OTJIOXKeHHH. | : 

Hecmorpa Ha TpyMHOCTbh MHTepMpeTalHH NOJYYeHHbIX WaHHbIX NO BOSpacrTy 
BOJbI, CuleyeT, OMHAKO, MPH3HAaTb B KaveCTBe MepBOHCTOYHHKAa TesHA MOPORuE 
He lopcKoro BospacTa, a Ooee ApeBHue —- KpucTalMuecKHH yHaMeHT } 
MeTaMOpH30BaHHbIi Maseo30H. B 9TOM CBA3H MpeACTaBJIAIOT HHTepec HeLaBHA 
onyOJIMKOBaHHble JaHHbIe 10 COCTaBy CNOHTAHHOFO fa3a U3 BOM MaleosoucKHi 
OTJOXKeHHH BePXOBbeB JOMHI p. YPyll, OTMYAIOWLUXCA BLICOKOH TeMeHOg 
HocTbIo (°). Patou 9TOT HeMocpeACTBeHHO MIpHMbIKaeT C 3allayla K paccMaTp 
BaeMoMy. CylelyeT OTMETHTb, YTO NMOJYYeHHbIe pe3yJIbTaTb! THAporeosoruye 
CKHX HCCJI€OBaHHH OKa3aJIuCb B U3BECTHOH Mepe HeOXKHJaHHbIMU, MOCKOIbE: 
MOHOKJIMHaIb CepepHoro KaBka3a nNouTH BCerfa MpHHATO pacCMaTpHBaTb 
KauecTBe OOIaCTH NHTAHHA Me30KaHHO3OHCKHX TOopH30HTOB. He orpnuan cups 
BCJWIMBOCTb STOH OOMLeH CXeMbI, MbI MOJlaraeM, YTO KOHKPeTHble yCJIOBMA MTS 
HUA PAJla BOMOHOCHBIX TOPH3OHTOB MOFyT CYIMLeCCTBeCHHO OTMYaTECH. He Beery) 
OOA3aTCJIbHO PaCCMaTPHBAaTb OIMKalWMe BbIXONbI COOTBETCTBYIONLUX Topi 
3O0HTOB B KayecTBe HX OONacTH NuTaHuA. TlocseqHHe MOryT OKa3aTbCA 3HAauy 
TEbHO yaJICHHbIMH OT H3y4yaemoro paliona (*). B cBa3H C STHM Ba2KHO MpoaHat 
JIM3HPOBaTb (pall\HaJIbHO-TEKTOHHYeCCKHE YCJIOBHA BOMOHANOPHOM CHCTeMBI. | 

Uro kacaerca nepcnekTHB HeTerasOHOCHOCTH IOPCKUX OTIOXKeHHH paccmat 
pHBaemoro palona, TO 3aflaua B aHHOM CJlyy4ae pelllaeTcA OJHO3SHAUHO B OTP 
WaTeJIbHOM cmbIcse. JLeHCTBHTeIbHO, O KAKMX N€PCHeKTHBAaX Ha He*PTb WI yrag 
BOMOPOMHbIe Tasbl MOET ObITh P€Ub MPH PaCCMOTPeHHOM BBILUe COCTaBe pacTBd 
peHHOrO fa3a MW NapluasIbHOK yIpyrocTH yreBOMOpOOB, He MpeBbILLArOl{K! 
24 ar. (IPH WacTOBbIX JaBeHHAX MopsyKa 100—200 ar.). Bmecre c Tem mouy 
YeHHbIC JaHHbIe O PC3KOM YBEJIMYCHHH ABJICHHA HACbILLeHHA BO }OPCKUX ora 
*KeHHH K 3anayy or UepKecckoro NOAHATHA HO CpaBHUTebHOH Gu30CTH OOILe 
yMpyrocTw pacTBOPeHHbIX Ta30B K IWIaCTOBbIM aBJICHHAM TIpeCTaBJIAIOT Baw 
HeHLIMH WHTepec B CBA3H C BO3MOKHOCTbIO OOHAPyKCHUA Ta3OBbIX raed 
CHM YIJI€KMCJIO-a3OTHO-MeTaHOBOrO COCTaBa, BeCbMa OOOrallleHHbIx TeJINeM 
Orcioqa MOHATeH MHTepec K NOAWATHAM, pacnosaraiomuMes sanalquee Pponoy 
CKOFO, NOCKOJIbKY BO3MO2XKHOCTb (POPMHPOBaHMA Ta30BbIX MeCTOPOXKeHuH, 06¢ 
PauleHHbIX PeIMEM, IPH PaCCMOTPeHHOM yMpyrocTH pacTBOpeHHbIX Fra30B upes 
ONpeweAeTCH HaJIMUHeM Ooee BbICOKHX CTPyKTYyp. | 


BeecorosHbt HayuHO-HccleqoBaTesbcKUli Tloctynusto 
HHCTHTYT MIPHPOMHEIX Tasos 9 X 1958 
LMTHPOBAHHAS JIMTEPATYPA 
1 A. JI. Ko3a20B, IIpo6semp reoxumuu TI1pHpowHEx. rasop, 1950. 2% B.H. K 3 | 
menu Teun, Tp. Beecoiosn, nedreras. wayuHo-ucct. unct., B. 11 (1957). 3B. H. Ko} 
WeHW Tel k, Hosocru HeptaHoli TexuuKu, reomorua, Nd | (O58) ea am B. H. Kopme re 
ure Hy JAH, 104; N@ 6! (1956). “BOT Cla's ety Kilo, CoopxH. Tpuponupie rasp, Ni 
(1953). M.T.Pypesuy, H.M.Opuunuuxkos, JIAH, 118, Ne 4 (1958). | 
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TEOXHMHA 


A. H. CMHPHOB 


HOBBIE JIAHHbIE M0 3JIEMEHTAPHOMY COCTABY 
®OCPOPHTOB BACCEHMHA KAPATAY 


: (ITpedcmaeaeno axademuxom H. M. Cmpaxoeom 13 XI 1958) 

| B nocueqHve Tomei, B pe3yJIbTAaTe MPOBOMMMBIX TeomoropasBeOUHIX H Te- 
MaTM4ecKuX paOoT, NMomyYeHO MHOrO HOBbIX TeouorM4yecKHX MaTepuaJoB 
JO MecTopoxyeHuim JKaupl-Tac, Axcaii u Uynaxtay, B KOTOpbIxX cocpejo- 
*OU€HA OCHOBHAA Macca pa3sBeaHHbIxX 3alacoB coccbopuToHocHoro GOacceliva 
Xapatay (,”). 

_ Ilo sTym tTpem mecropoxKeHuaM B HacTosulee BpemaA uMeeTcH GComee 250 
IOMpOOHBIX XMMHYCCKHX aHaJIM30B Pa3/IHYHbIX THMOB (ocPopuTOB Hu CBBIILEe 
300 cnekTpaJbHbIX aHasusos. B pesybrate oOpaOorku STUX MaTepHasoB mpel- 
‘TABJIACTCA BOSMOXKHbIM NOMOMTH K OMpesemeHuIO cpeqHero 3IeMeHTapHOrO 
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Puce. 1. Snementapuplt cocras doctbopuTos Kapatay 4 OCaOuHBIx 
mopogy. 1 — cpemHee cogep%kanve B ocaqouHbIx mopogax m0 A. II. 
Buuorpanosy (1956 r.); 2 — cpegquee cogepxanne B cpociopxTax 
Kapatay; 3 — cogepxKanne m0 eMHMUHBIM OnpegeeHHAM B (poc- 
doputax Kapatay; 4 — MakcuMaJIbHoe CosepKaHHe, KOTOPOe MO*KeT 
6bITb B cpoctbopuTax Kapartay (ACxo4A W3 YyBCTBUTCJIbHOCTH aHaJIH30B) 


octaBa tboctbopnTos Gaccelina Kapatay u 3aKOHOMepHOCTeH u3MeHEHHA co 10 
glollaiu 6accelina, a TaKxKe YTOUHHTb BJIMAHHE MpOlleccoB BLIBeETPpMBaHUA Ha 
3MCHeEHHe JJIEMCHTapHOro COCTaBa HM BLIACHHTb IIpHyPOUYCHHOCTh TeX WIM MHBIX 
JICMCHTOB K OCHOBHBIM MopomooOpasy!0ulMM MUHepalaM, CJlaratoulumM docido- 
MTHbIC PY/[bl. 

Ha puc. | cBeqeHbl aHHble MO CoMeprKaHHAl0 Pa3JHUHIX 9JIEMCHTOB B (boctpo- 
Tax M10 CpaBHeHHIO C HX CpeAHHM COfep»xKaHHeM B OCAaMOUHBIX Mopowax (Gh 
TOT PHCYHOK MOKa3bIBaeT, TO COfepKaHHe OCHOBHOH MAaCCbI 9/1eMCHTOB 
tbocboputax pe3KO MOHH?KEHO MpPOTHB UX CpeAHErO COMepxKaHUA B OCAMOUHPIX 
opofax. Bauyly Toro, YTO OCHOBHaA Macca OCaMOUHBIX MOpom CMaraercA Min- 
amu u TuIMHUCTHIMH ClaHitamn (*), HavOoee XapaKTePHBIM SJICMCHTOM JIA HX 


2 LAH, tr. 125, Ne 4 alah 


apaaerca Al. Konuuectso Al B cbocdoputax B 15 pas MeHbule ero cpeqHero CO 
lepxKaHUA B OCAOUNbIX MOposax. OTO COOTHOLIeHHe, MO-BHAHMOMY, MOAKHO Hi 
MOb3O0BaTb AIA OMpeeeHHA FpyMMbl 9ICMCHTOB, KOTOPBIC, Kak H Al, 1puBH 
CeHbI B (occopuHTbI C TIMHHCTbIMM MHHEepaJiaMH. I]pumepHo BO CTOJbKO 2%Ke pa 
HMKE CpelHero CosepxKaHHA B OCAMOYHbIX NOpoax HaxOMHTCA COMEpAaHHs 
B cpocoputax K, Na, Ti, N, Cr, V, Ni, Cu, Ga. Ilo-Buyumomy, HeCKOJIbKO HIDKS 
aTOrO ypoBHA OyyT cosepxKanus Zr, Nb, Sc, Hijela, Sb2Biz | 
Takum o6pa3om, B (poctopuTaxX KOHICHTpHpyeTcA TOJIbKO CPaBHHTCJIDHC 
HCOOJIbUIOe KOJINUeCTBO 2JIEMeCHTOB. K HMM OTHOCATCA, BO-II€PBbIX, TE SJIEMEHTHI’ 
KOTOpble OOpasyl0T TaBHblii MopofooOpasyi0linH MuHepadl — choca, T. e| 
P, F, Ca. Kpome Toro, clofja Ke OTHOCHTCA Tpylla MHKPOIICMEHTOB, YacTb He 
KOTOPbIX, KaK MbI YBHAHM HHKe 
BXOJUT B BHI€ H3OMOpHbIX pHi 
Meceli B M€pBHUHbI cocdaT,— St? 
La, Y, Ce, Co, Pb, As, U, Mop 
Ag — win KOHWeHTpHpyeTca 
tbocopuTax BCJIeECTBHe BTOPH4: 
HbIX IIporeccon — B, Be. | 
DIEMeHTHI, CJIaralOulHe OCTaJIb> 
HBI€ TopoxooOpasyloulue MuHepai 
Jibl — XaJIWeQOH, JOJIOMHT, KaJIb 
WuT, runc, muput, T. e. C, Mg, Si, 
Fe, S, — o6bmHO BcTpeyvaloTca 
Puc. 2. CpapHenne aemeHTapHoro cocTaBa (oc- KOJIMYeECTBAX, COOTBETCTBYIONLY 


OpHTOB pa3/IM4YHbIX MecTOpoxK Tenn. (ComepRanHHe yy cpeHemy coflep2KaHHIo B OCA: 
SJIEMEHTOB B CoctopuTax MecTopoaxeHuaA J]KaHbI- JOUHbIX NOpomax, HIM HECKOMbKE 


Tac MpHHATO 3a equHuly.) 1 — OTHOCHTebHOe 
colepxKanne B docioputax Mectopoxnenua Axcaii;  Oomee Huskux. Ciola Ke OTHOCAT 
2 — oruocuTenbHoe cozepxKanne Bp cbocoputax ca O, Ba, Mn, Cl, Li, Sn. 
mecTopoxkjeHua Uysaktay B wactosuee BpeMA HeT aH 
HbIX O COsepxKaHuH B dociopx 
Tax Kapatay H, Rb, Nd, Cs, Th, Se, Br, Pr,Sm, Dy, Gd, Tl, J, Eu, cogep 
%KaHHe KOTOPHIX B OCAMOUHbIX MOposax paBHo uwiu BHUe | -10-°. 

Jlnai yTOuHeHHA 3aKOHOMepHOCcTeH HakonseHuA B docctbopuTax pa3JIMUHbIM 
MHKPO3JIEMEHTOB Ha pHC. 2 Jano CpaBHeHue 9JIeEMeHTapHOro CocTaBa (poctpopuTor 
pasJIM4HbIX MeCTOpo*eHHi. Sa OCHOBHOe 3yecb MpHHATO MecTOpox*KeHn4 
Jixanpi-Tac, pacnosaraiouleecd B CeBepo-3anamHol uactu Oaccelina. Mecto-+ 
pomweHue Axcali pacnomaraetca na 40—50 xm x roro-BocToky oT J>Kaubl-Taca,, 
B WeHTpaIbHOK YacTu Oaccena. Mecropoxyenne Uynaktay HaxofuTcA B 10re- 
BOCTOUHOM YacTH OaccelHa, Ha paccTrosHun 385—40 xm or Axcas; doccopnTss 
Ha HeM B TOM HJM HHOM cTeneHH MeTaMopdy30BaHbl. | 

V3 puc. 2 BUAHO, YTO PasIHYHA MExKLy MeCTOPOXKAeCHHAMH HMEIOT HECye- 
CTBCHHbIM XapakTep, T. €. COep*KaHne OObIUIMHCTBAa 2/IEMCHTOB H3MeHAeTCH 
He Goee 4em B 2—3 pasa. | 

Ha mecropoxyenun Uynaxtay, re 3HauHTebHO pa3BUT KOHTAKTOBbIM Me- 
Tamoppu3M, B cocoputTax HaOofaeTcA MoBbILeHHOe CoepxKaHHe (No cpaB- 
HeHuto C JKanbi-Tacom) Y, Ba, Ti, Zn, Ni, Li, As. Cpeau stTux 21eMeHTOB 
MMEIOTCA TONbKO Ba — Zn u AS,— KoTopble BXOLAT B UNCMO PaBHbIX 3/1eMeH- 
TOB THPOTePpMaJIbHBIX 2Kus (°). Ha Mecropoxgenun Axcaili, rye ne oOOHapy2xxeHO 
HHUKaKHX CJIEQOB MPOABJICHHA KOHTaKTHOrO MeTaMopdy3Ma, BbICOKOe cosepxKa- 
Hue umeioT Ga, Y, Ni, Ba, Zn, T. e. noury Te xe SJIEMEHTHI, YTO Ha MeECTOPOXe- 
Hun UyJlaktay. Oto nosBorser mpeqnonaratb, YTO oTANUHA 9JIEMeCHTAaPHOTO 
cocTtaBa ocopuToB pa3/IMUHbIX MeCTOpOxeHHH CBASAHHI, 110-BHJHMOoMy, 
C Ne€pBHYHOH (allvabHOH 3O0HAaIbHOCTHIO, CyULeCTBOBaBUIeH B KeMOpHiicKOM 
MOpe — paCCTOAHHEM OT OeperoBoli WMHUM, XapakKTepOM Nopok Ha cyule, Ha- 
MpaBJIGEHHeM MOPCKHX TevenHi HT. J. 

TWA BbISCHEHHA BJIMAHHA Mpomeccos BbIBeETPHBaHHA Ha H3MCHCHHA 93VIe- 
MEHTapHOrO CocTaBa ocopuToB ObIM HCNOMb3OBaHbI MaTepHasbl MO MeCTO- 
poxnenuim J[>xKanbi-Tac u Axcai, rae stu mporeccsi CyIICCTBEHHO H3MCHAIOT 
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Bo Zn Lt Mn Cr Mg to P Co B AL Sr S Ma 


XuMMuecKHi CcocTaB uM TexHOsOrMueckue cBOiicTBa docdopuTHBIx py (%). M3 
puc. 3 BuLHO, UTO NpH BEIBeTpHBaHuU *ocopnTOB B HUX CHWKaeTCA CosepxKa- 
une Mg, Ni, Co, Li, C, Cr, Ga, Sr, necxonbKo BospactaerT cojepxKauue Al, Si, 
P, F u pesxo Bospacraer coyepxxanue V, B, Zn, Ba, Mo, Be, Ti, Pb, Ag, To 
0coOeHHO CHJIbHO MIPOABHJIOCb Ha OTJCIbHLIX yUacTKax, Te ociopurtnl 
B 3OHE BBIBETPHBaHHA MpeBpa- %, 

WL€HbI B CbINy4y1o Maccy. 

fina BbIABIeHHA CBA3H TeX 
‘WIM WHbIX MHKPO3JIEMCHTOB C 
TaBHbIMH MopoooOpasylouluMu 
‘MHHepaiaMu Ha puc. 4 Jaercs oT- 
HOCHTGJIbHBIM (M0 CpaBHeHHIO C 
TIPHpOfHbIMH coccboputamu) 91e- {0 
‘MEHTapHbIM COCTaB pa3JIM4HbIX HX 
‘paxuukh, o6oramennprx (50— 
95%) cochatom, xamyenonom mW phil etal 
‘KapOounatamu. V3 storo pucyHKa B Bo Be Pb F S Co 0 
BuHO, TO La, Ag, Sr, Be, Pb, 


ehh 


ca! ¢ ! to! Mg 
a pl 


Y, Mn, S xonwenTpupyioTca B 
idocdhate, V, Ti, Mo, Li, Ga, Ni, 
‘Co, Cr cBa3aHbl C XaJILeOHOM 
PyruMu HepacTBOpHMbIMH B KUC- 
MOTaAX MHHepasaMu, ac KapOouaTa- 
MH TECHYIO CBA3b HMECT TOIbKO Ba. 


i Zo 
50, 


Puc. 3. U3menenue semextapHoro coctasa (poc- 
(OPHTOB MpH BbIBeETpHBaHHN. (CoxepxKaHHe 93uIe- 
MCHTOB B TvIyOOKHX 30HaX MeCTOPOXeHHH MpHHATO 
3a eluHuuy.) J — OTHOCHTeIbHOe cojep%Kanne B 
MOBEPXHOCTHBIX YacTAX; 2 — OTHOCHTEMbHOe cosep- 
2%KaHHe B 3OHAX C MaKCHMAJIbHBIM IpOABJeHHeM 
TIPOWeCCOB BBIBETPHBAaHHA cocdopuTos 


Bce v3J1I0xKeHHOE CBHIETEILCTBYCT O TOM, UTO 3JIEMEHTAPHbIM CcocTaB doco- 
putos Kapatay dopmMupoBasicA B OCHOBHOM 3a C¥eT BeCbMa 


cnelHpudecKux 
IPOWeccoB ocaxKeHHA H3 MOPCKOH 
BOMbI (ocdata, KPeMHe3eMa H Kap- 


$ -OoHaTOB, MpH BeCbMa OrpaHHdeH- 
»¢| HOM OCaxKeCHHH CHJIMKaTHOFO Ma- 

4 Tepnata. Bropw4uHble w3MeHeHHs 
rt cocTaBa Nopok B pesyJIbTaTe Mpo- 
’ I[eCCOB BbIBETPpHBaHHA CYyLLeCTBeH- 


HO IIpOABWJIMCb TOJbKO Ha orpa- 
HHYCHHbIX yUacTKaX B NOBepXHO- 
CTHOH 30HE OTJCJIbHbIX M€CTOPOX- 
TleHHi. 


(Puc. 4. 
rlaBHbIM MOposooOpa3y!lollHM MuHEepasam (oc- 


II puypoueHHocTb 


qoputos Kapatay. Cpenuee 
-Me€HTOB B (octboputTax MpHHATO 
_1 — oTHocHTebHOe cofep2kaHne 
c mpeoOmayaHuem cboctdbata (50—95%); 


3a 


o6maqaHHem Kap6oHaTop (50—95%); 


F 
. 


MHKPO9JIEMCHTOB K 
coyep2kanue 
eIHHUILLy. 
BO (dpakiMAx 
/HOCHTeJIbHOe COozep%KaHHe BO *pakuHAX C Mpe- 


\CHTebHOe cosepKaHHe BO dpakuHAx c mpeod- 
qayqaHuem xamueqoHa (50—95%) 


IIpoueccbt Metamopdu3ma, Mo- 
BH]HMOMY, CYIL€CTBeEHHO He MeHA- 
JIM 9JICEMeEHTApHOro cocTaBa cocdo- 
PuTOB, TaK KaK MacCa BeleCcTBa, 
IIPHHOCHMOPO IOBCHHJIbHbIMH BONa- 
Mu, ObluiIa BeCbMa MaJla, H OHO 
OTJaraJlOCb M0 OTAEJIbHBIM JIOKaJIb- 


Mol ti! v 
Mg 5 


3J1e- 


2— OT HpIM TpellMHaM, He MeHAA cocTaBa 
3 —orno- OCHOBHOM Maccbl BMelLatollux 
Mopod. 


B wactosiee BpeMaA M0 BOM- 
pocy 06 ycloBuAx dopMupoBaHHsA 


‘pocopuTos Kapatay uMelorca pasvIMUHble BSA bl. OHM uccleqoBaTen Cun- 
‘TaloT uX OMoxuMHYecKuMH OOpasoBaHusmMn (°, °), Apyrue — XMMHYeCKHMH OCal- 
‘KaMM M3 MODPCKOM BOJbI, KOTOpad B rvlyOoKHXx YacTHX OKeaHOB HacbilileHa (oc- 
ipatamu (2°, ?), w TpeTbu, MpwsHaBad XuMuMYeCKUH MyTb BbINaqenua Soctopu- 
‘TOB, TOBBILICHHbIe HX KGHILCHTPalluH B MOPCKOM BOse, CBASbIBAaIOT C NOJBOMHDI- 
‘Mu ByJIKaHHueCKMMH Mpoweccamn ("). 

IlpupeseHHble BbILe JaHHble NO SJIeMeHTapHOMy COCTaBy NO3BONAIOT  M0- 
jlolitw c TeOXMMHUECKHX NO3HUHH K OWCHKE Pa3JIMYHbIX B3PIAOB Ha yCJIOBHA 
cbopmuposanua choctoputos Kapartay. 
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B dboctboputax Kapatay MopbilieHHoe MpOTHB KJlapKa B OCafO4HbIX Moposax 
Coep2KaHHe HMEIOT CeMHaWaTb 2JIeEMCHTOB, 43 HUX YeTbIPe BXOJAT B rlaBHbIé 
rlopofoo6pasyloune MuHepasbt — P, Ca, F, C, a 1ATb KOHWeHTpupylorca B choc 
(bopuTax Mpu mpoteccax sBbBeTpuBanud — B, Mo, Be, Pb, Ag. Coyepmanne 
OCTaJIbHbIX BOCbMH MHKPO3JICEMEHTOB MOXKET CJLYKUTb MOKasaTeeM reoxuMUude? 
cKoli oOcTaHoBKu (bopMupoBaHusA cpocopuTosB. M3 sTuxX MHKPOIJIEMEHTOB TOJIb> 
KO Jipa — Sr u As — BxoaT B CocTaB OMOreHHbIX MUKpo2emMeHToB (7”). B uncaC 
BeMyULMX, TIaBHbIX MH COMYTCTBYIOULHX SJIEMCHTOB {OBEHHJIbHbIX BOK BXOIAT 
TObKO Tp — Sn, Co, As — u3 MuKpo2vlemMeHToB cpoctbopuTos. A cpequ m0) 
CTOAHHbIX MAKPO3JICMEHTOB, BXOAUAX B COCTaB MHHEepadoB rpymmbl anatuta (**)) 
uMeroTca wectb — Sr, La, Y, Ce, As, U — u3 BocbMuH MHKPO3JIEMeHTOB (oc: 
tboputos Kapatay. OTo aABsneTca, NO HallleMy MHEHHIO, MoKa3aTeeM TOO, TC 
tbocoputbr Kapatay He MoryT paccMaTpuBaTbCcaA Kak OnOxuMHyeCcKoe HM Beppy’ 
3HBHO-ocalodHoe oOpasoBaHne. HaOop Mukpo3JIeMeHTOB yKa3bIBaeT Ha Mpeod- 
laflaiouly!O pOvIb XMMMYeCKHX MIpoleccoB ocaxkeHua tocpopuToB Ha (oueE 
CpeytHero SJIeEMeHTapHOrO COCTaBa MOPCKOM BOI. 


TocyqapcTBeHHbIlt HaydHO-HcceqOBaTeIbCKHH Tloctynusio 
HHCTHTYT TOPHO-XHMHYeCKOrO CEIPbA 15 X 1958 
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| ITAJIEOATOJIOFH 


T. Tf. CAPbIUFBA u A. H. COKOJIBCKAA 


O KJIACCH@HKAUMN JOMKHONOPKCTbIX BPAXHONOL 


(ITpedcmaeneno axademukom A. JI. fuwuneim 6 XI 1958) 
B xsaccudukattuu Opaxuonog, paspa6oranHoli Buyepom (3) nu Lyxeprtom (2), 
OJHHM 43 CCHOBHEIX IPH3HAaKOB JA BbILeEIeEHHA OTPAJOB MpHHUMasICA THN pocta 
| PakOBHHb! Ha €€ PaHHHX CTauAX MH XapakTep (OpMupoOBaHHA OTBEPCTUA AIA 
BbIXOa HOKKH. C Tex NOp HaKOMMJIOCb MHOFO JaHHbIX, CBHJETeIbCTBYIOULUX 
O HEMpaBHJIbHOCTH STUX NpeAcTaBeHu O pocTe paKkOBHHbI w OOpasoBaHHH JeVIb- 
“THLMA. 3a MoceqHHe TOAbI NOABHJICA pA paOoT, aBTOPbl KOTOPbIX 3aMeCHSAIOT 
 TIpe*K HOW KlaCCHuKAaWNIO HOBbIMH CX€MAMH, HOCALLMMM XapaKTep BPeMEHHBIX, 
YacTO TOMbKO MopdosorMyeckux Nospasqenenni. Tipu stom HeKoTopbie aBTopH 
HpufaioT pelialouee 3sHaveHHe CTPOeHHIO BELMLECTBa PpakOBHHbI — NOpHcToMy, 
HeEMOpHcToMy HJM Jox%KHONOpHcTomy. Kynep (*) B orpaye Paleotremata pasau- 
YaeT Tpuw rpynns: Impunctate Articulata, Punctate Articulata n Pseudopun- 
ctate Articulata. TIlocnequaa rpynna, mo Pome (*), sBasetca oTpsyom 
Protremata Pseudopunctata. O6a 9TH aBTopa BbIenAIOT Cpequ JO*KHONOpH- 
‘CTHIX Opaxuvonoy Ba HafcemelictBa — Strophomenacea u Productacea. Myp (°) 
‘TakxKe OOBEAMHACT BCe JIOMKHONOPHCTHIe (OPMbI B OHH OTPAL, Ha3sbilBand ero 
Strophomenida, u pa3iuuaeT B HEM [Ba NOMOTPAa, COOTBETCTBYIOUIMe Ha- 
3BaHHbIM BbIIle HaCeMeHCTBaM H HOCAMIMe Te Ke HasBaHHuA. . 

XOTA CTPOeCHHE BELLECTBA PaKOBHHbI HM HMECT OOUbINOe 3HAYEHHE MWA KIAac 
cudukallun Opaxuonog, OHakoO OJHH STOT NpH3HaK He MOXET ObITH pelllaroulHM 
Ws OObeIHHEHHA B OLHOM OTPAZe rpynnbl *opM, CHIbHO OTMMYAIOU[HXCA MO 
MHOrHM JipyruM CyLLeCTBeHHBIM NpH3HakaM. 

Mrop-Byz (°) pa3qeiusa OKHONOpUCTHIX Opaxnonoy Ha YeTbIpe MoAoTpALa 
(npaBaa, 6€3 yKa3aHHA NPHHaNeKHCCTH HX K OMHOMY WIM H€CKOJIbKUM OTPs- 
yam): Strophomenoidea, Oldhaminoidea, Productoidea u Chonetoidea, ¢ Hag- 
C€MeCHCTBaMH B KaxKJLOM. 

Tipu coctapsexnu «OcHoB naJieoHTOJOrHH» Mbi IpHIWIM K BBIBOLY, YTO J1O%K- 
HONOPHCTHIe OpaxHOMOsbl HE ABJIAIOTCA OMHOPOLHOK Tpynnon, a oOTUeTINBO 
NolpaskeisloTcA Ha Ba POJCTBEHHBIX, HO CAaMOCTOATEIbHLIX OTpAa — 
Strophomenida u Productida. C€mum 2a sTHX OTPAROB, KPOMe JIOKHONOPH- 
CTOrO CTPOCHHA PaKOBHHbI, ABJIACTCA OTCYTCTBHeE OpaxHasIbHOrO §alinmapata 
u (byHKWMOHNpyKmeh HOKU y B3pocbIx dopm Productida u OompmmuctTBa 
Strophomenida. Ona npucyTcTByeT TObKO y HEKOTOpbIxX Oomee NPeBHUX H IPH 
MHTHBHEIX (OpM MocneqHero oTpAga. OfHako pyrne crelnuyecKue YepTbl 
CTpoeHuA, CBOMCTBEHHbIC KaxKLOH u3 STHX Tpynn, paswwuHbl. OHM OTMMIAIOTCA 
10 BHCLIHHM MIpH3HakaM, NO OCCCOeCHHOCTAM BHYTPCHHETO CTPOeHHA, a TAKE M10 
HalpaBseHHAM (pHOreneTHYeCKOrO PasBuTuA. 

Y pakoBHH NposyKTHy CnMHHad CTBOpKa Ip BCeM pasHOOOpasuN ee OFep- 
raunli Bcerfa OCTaeTCA BOrHyTOH wiM MIOcKOH nH MO pasMepy MeHbUe Oproul- 
Hol, Tora KaK y HEKOTOPEIX cTpodomenHy (Halipumep, HajceM. Orthoteta- 
cea) CMHHaA CTBOpPKa BbIyKasA uv Mo pasMepy NpepbillaeT 6 prowwHyto. 

Y scex crpotbomenuy (3a ucKxstoyennem Orthotetacea) o6€ cTBOpKu cHa0- 
SKEHLI APCAMH, YACTO COMRKHOFO CTPOeHHA, C AeMbTHAMEM H XMMMAMEM. B mpo- 


THBOMOJIOMHOCTh STOMY Y 6 OJIbIIMHCTBa NposykTHA apeu Ha CTBOPKax OT- 
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CyTCTBYIOT, a CCIM HM MMeIOTCA, TO C MpOCTbIM CTpOeHHeM (Hanpumep, Choneté 
cea u Productellidae u ap.). | 
Ouenb BaxKHbIM Pa3JIM4HeM ABIACTCA MOMHOC OTCYTCTBHE HII Ha PakOBH 
y cTpotboMeHuy, H HX MOCTOAHHOe MpHCyTCTBue y NpOMyKTHA, y KOTOPbIX HJ) 
YacTo ObiBalOT OMHUM 3 CYLLeCCTBEHHBIX 3JICMCHTOB CKYJIbIITypbI. Y cTpocoMex 
o6e€ CTBOPKH PaKOBHHbl MOKPbITbI MpOCTbIMH, He BETBAILMMHCA pas\MaJIbHbIM ih 
peOpbllukamMu, CpeMH KOTOPbIX pa3sMYaIOTCA OCHOBHBIe — Gomee KPYMHbIeh, 
VW NpoMexKyTOYHble — Gomee TOHKHE; YHC/O PeOep YBEMUMBACTCA HCKIIOYMTEIDHY 
nyTeM HHTepKalatuu. B mpoTHBOMOMOXKHOCTh STOMY CKYJIbMTypa NOBepXHa! 
CTH PaKOBHHD! MpOyKTHA BeCbMa pa3HooOpasHa HW YacTO ObIBaeT C/IOXKHOH KOM 
OuHalluel paluabHbIX HM KOHWeHTPHYeCKHX SJIEMeHTOB C pa3HOOOpa3HbIM}) 
W pasIMYHO pacnoloxKeHHbIMu urlaMu. OfHakO MpH 3TOM pafualbuble peOpy 
HHKOra He LuddepeHupyloTcA Ha OCHOBHbIe HW MPOMexKyTOUHbIe, KaK y CTPCf 
tboMeHuy, U YBCMUMBaIOTCA B WHCe IpeMMyUeCTBeHHO MyTeM eeHua. Uact 
CKyJIblTypa OblBaeT HEOMMHAKOBOM Ha PaSHbIX CTaMAX POCTa PaKOBHHb! H HE 
peMKO Ha CIMMHHOM CTBOPKe OTM4AaeTCA OT TAKOBOM Ha OpIowHOH. | 
BuyTpenuee cTpoeHue pakOBHH paCCMaTpHBaeMbIX Tpylill He MeHEe, CCIM Hi 
Gonee, pasmuuno. Jia cucTemaTuku cTpotboMeHuy, OCOOeCHHO Bax%KHO BHYTPeHHe: 
ycrpolictso OprouiHoli cTBOpKH, Oosee COxKHOe MH pasHOoOpasHoe, YeM CHM AGT 
3ylecb HaOmOfaroTca 3yObI; 3yOHbIC MWacTHHbI pa3HOl CPPOpMbI H CTeNeHH Pa3B 
THA; CpeMHHHaA CeliTa, KOTOpad, CpacTascb C 3yOHbIMM MlaCTHHaMH, MOK} 
oOpasoBbIBaTb CNOHAHWIHH, UT. J. 
B MpoTuBonosoxKHOCcTh cTpocpoMeHuyaM, y MpokyKTu Oproulnaad cTBOpKas 
uMea Oomee MpocToe BHyTPeHHee YCTPOHCTBO, OObI4HO MeHee WeHHAa JIA weet 
Klaccnpukallun. CylleCTBeHHbIMM ee CTpyKTYPaMH ABJIAIOTCA MYCKYJIbHbIe OT] 
meuaTKH, HHOra CpequHHasd cenTa u 3yObl, BCerfa JIMWIeHHbIe 3yOHbIX MacTHl 
CnuHHad CTBOpKa MpodyKTuy oOlaqaeT To Coulee, TO MeHee CIOXKHbIM Kap 
HaJIbHbIM OTPOCTKOM, Pa3HOOOpa3HbIMU NO (POpMe MYCKYJIbHBIMM Hu OpaxuaJb 
HbIMH OTHe€YaTKaMH, YaCTO Pa3sIMYHbIMH BalMKaMM (KapMHaJIbHbIMM, Mapr 
HaJIbHbIMH HW Mp.), CPeHHHOM CeNTOH; €€ BHYTPCHHAA MOBEPXHOCTb YacTO HECeF 
ocoOyl0 CKYJIbITYpy B BUe Pa3s/IM4HbIX COCOUKOB, Oyropkos, yruyOuleHHH UT. } 
Bee sTo JesaeT Oomee BaxKHBIM JIA CHCTEMATHKH MpOMyKTHA BHYTPeHHee CTPoed 
Hie CIHHHOH CTBOpKu, 4eM OprowiHol. 
Cxka3aHHoe JlaeT HaM OCHOBaHHe C4uTaTb Strophomenida u Productida 2 
CaMOCTOATEIbHBIC CHCTCEMATHYCCKHe CAHHUUbI pana oTpsAa co Pe 
J\MarHo3aMu: 


Orpaa Strophomenida 


PakOBHUbI JIOKHONOPHCTHIE, BOTHYTO- HIM JBOAKOBBIIYKJIbIE, PexKe BbIITY KIO 
BoruyTbie. Ha o6eux cTBOpKax apeu C JCIbTHIMeM HW XHJIMAMeM, PeEXKE TOMIbKE 
Ha OproulHow. CkyJIbliTypa 43 palMa/IbHbIX PeOpbILeK; OCHOBHbIX — BbINYKJIDIX | 
MIpOM@EXKYTOUHBIX — Oomee ciaO0 BbIPaKeHHBIX; UuNCIO peOep yBeInNIuBaeTCH 
MCKJIOYMTeEIbHO HHTepKanAlned. Mra orcyrcrsyioT. B OprowHoii crsopKe — 
3yObl, syOuble NacTHHbI. PyunHow annapaT, HacTOAUMe Kpypbl u OpaxuasbHble 
oTmevaTKH OTCyTCTBy!IoT. Opyopuk — Tpuac. Hazcemelicrsa: Plectamboni: 
tacea, Strophomenacea, Stropheodontacea, Orthotetacea. | 


Orpag Productida | 


PakOBHHbI JIOMKHONOPUCTHIe, BOTHYTO-, pexe MOCKO-BbINyKAbIe. Apeu Ha 
CTBOPKaX MMEIOTCA HM OTCyTCTByIOT. CKylbmTypa pasHooOpasnas. [lompie 
HIJbI Ha MOBEPXHOCTH OLHOM wJIM OO€HX CTBOPOK MH BAO KapAunalbHOoro Kpaal 
B Oprounolt crBopke eciu ecTb 3yOxl, To 6e3 3yOubIX nuactuH. PyuHoli annapat 
M BC€ CBASAHHbIeC C HAM CTpyKTypbl orcyTcerByor. Mmeorca Opaxnadbuble oT- 
NevaTKW; KapAMHabHbIM OTPOCTOK — C/lOx%KHOrO cTpoeHna. Cumyp — nepmp. 
Haycemeltictna: Chonetacea, Productacea, ? Oldhaminacea. » | 

Mol nomeujaem Hagcem. Oldhaminacea B cocraB orpsga Productida yenosuo. 
IIpeycraputeiu 9Toro HafcemelictBa HaCTOMbKO CHbHO MopoulorHuecku OT- 
JIMMAaIOTCA OT BCCX OCTAJIbHbIX JIOMRKHONOPHCTHIX Opaxnonol, 4TO ObITh MOXET 
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ota Tpytitia, HECMOTpA Ha €€ MaJIOUHCICHHOCTb H KPaTKOBpeMeHHOCTD cyule- 
CTBOBAHMA, SaCYKUBACT BLINeEeHHA B Gouee KpynHyt0 CHCTeMaTHYeCKyIO Ka- 
Teropulo, pakla MofoTpAa, kak 9To JenaioT Bunbamc (’) u Miop-Byz (°), anu 
Hake orpsana. 

iz l1pHBeXeHHbIX AMarHO3OB BHAHO, YTO B HallleM NOHHMaHHH oTpaq Stro- 
phomenida B o6uyem coorsercrByer HayceM. Strophomenacea Kynepa (°), nog- 
orpany Strophomenacea Mypa (°) u nogorpazy Strophomenoidea Miop-Byz. 
-OjHako MbI HE BKIOUaeM B Hero 
<BoeodpasxHyl0 rpynny Thecidea- Strophomenida | Productida —| 
¢cea, KOTOpan, Kak MoKa3al Busb- 
imc (°), He ABJIAeETCA poCTBeHHOL 
AOMKHONOpUCTLIM Opaxnonosam. 
-Orpsy Productida coorgercrsyer B 
OCHOBHDIX YepTax Hayicem. Produc- 
stacea B noHuMaHuu Kynepan nox- 
-OTPALYCSTHM Ke Ha3sBaHueMMypa. | 
B xaaccuukattuu Mriop-Byy or- 
‘pany Productida coorserctBy1or 
mogotpayb Chonetoidea, Produc- 
toidea u Oldhaminoidea. B ua- 
me cxeme 9TH Ipylnbl yMelworT 
/panr Hagcemelicts. HM eciim Mox- 
‘HO JO HeKOTOpOH cTemeHH Ccorsa- 
cuTpcaA c Miop-By o 3HauuTeb- 
‘HOH CuCTeMaTHYecKOH o6oco61eH- 
‘Hoctu Oldhaminoidea, To 6ompbut0e 
Mopdboaormueckoe CXOJICTBO y-Puc. 1. Cxema pace Aes Strophomenida 
<pusloreneTuuecKad OM30CTb MexK- cae 
Ay mpeycrapurenamu Productacea u Chonetacea 3acTaBuIaioT HaC OTHECTH UX 
K CHCTeMaTHYeCKUM KaTeropHAM Oomee Hu3KOrO paHra. 

Tlepexoqa K paccMoTpeHuto HCTOPHH Pa3BHTHA JIORKHOMOPUCTLIX Opaxuo- 
Mox, oTMetuM, uTo Strophomenida BOSHUKJIM B Haale OPMOBUKa OT OpTHy; 
B 9TOM Ke Mepnose NOABHINCb uM BCe HafcemMelicTBa 9TOTO oTpaya. Pacuper Ha- 
cem. Plectambonitacea Opi mpwypoueH K OPpOBNKy; B CHJIype 4uCJIO ero poLoB 
pe3KO COKpaTHJIOCb, a B CpefMHeM eBOHE BHIMepJIM HX NoceqHue Bulb. IIpen- 
cTapuTeiu Haycem. Strophomenacea Tak2Ke Obl OCOOeCHHO MHOPOUHNC/eHHbIMH 
B Oplosuke. B cuslype H3BeCTHbI TOJIbKO HEMHOPHE HX POI, YHCIO KOTOPHIX Mpo- 
RONKAIO MOCTeMCHHO COKpallaTbcA WO MOJIHOTO MCUC3HOBCHHA B Haase Kap- 
Oona. Hancem. Stropheodontacea noxBuuI0Cb B HEOOJIbINOM UnCe POLOB B Op- 
NOBUKE, MpOosKaNO PasBUBaTbCA B CHJIype WM OCTHIVIO MaKCHMaJIbHOrO pa3- 
BHTHA B J@BOHe, B KOHI€ KOTOPOrO OHO MpeKpaTHJIO CBOe CyIeCTBOBaHHe. 
MopMbI, OObeHHEHHEIe B Haycem. Orthotetacea u u3BeCTHbIe C OpfoBuka, ObluIn 
MpeACTaBJIeHbI B HH2KHEM MaJleo30e BCerO OAHHM POJOM. B jeBoue u ocoOeHHO 
KapOoue, Kora Apyrue Strophomenida yxe ucue3su, UHCO POfoB MocTeneHHO 
yBCIMYMBAIOCh Hf JOCTHTIO MaKCHMyMa B Ha¥ale mepMu. B Ha¥asle Me3030x u3- 
BECTHbI HX MocJelHHe POpMBI. 

HanOonee ypesune Productida, Haycem. Chonetacea, noxBuuch B Cusype, 
oTetuBUIMcb oT Plectambonitacea. IlocremeHHo pa3sBuBasxch, Chonetacea o- 
“THT HEKOTOPOrO MaKCHMyMa B KapOoHe HM BHIMepJIN B KOHIe mepMu. Cuenyer 
TMETHTb, YTO 9Ta Fpylilia He Mperepriedia B TeYeHHe BCerO BPeMCHU CBOETO JIE 
‘CIbHOTO CYULCCTBOBAHHA SHAYHTebHbIX H3MCHCHHH uw BCerfa Oba Npekcras- 
1eHa HeOObWIMM UucoM cdbopm. B cpeqHem eBoue oT Chonetacea B3au1u cBoe 
jayano Productacea. Sto HayceMeHcTBO HMeJIO OTHOCHTEIbHO KOPOTKY!0, HO 
ipkyio ucToputo. TlosBupiiuch cpasy B OO/IbIIOM HCE POMOB, OHO dogma 
faKCUMYMa B KapOoHe, M MOUTH B TaKOM 2K KONMYCCTBE MPONOKao Cyul 
TBOBaTb JO Kona MepMu. IIpeycrapuTetu STOrO HaNceMeHCTBa OTMIaIMCb 
}OUIbIIMM pasHooOpa3sneM (POpM uM TpoMaj\HbIM YHCJIOM oco6el, UTO Taso mpaBo 


{a3bIBaTb KAMCHHOYTOJIbHBIC MOpsA «MpOWyKTYCOBbIMH». B Konte KapOoua UB 
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nepMu pasHooOpa3ue cbopm Productida Oni10 HanOonbutuM. K 9ToMy BpeMmerh 
MIpHypOveHO NMOABMECHHE MIPHKPeMJIeCHHbIX PaKOBMH HeMpaBuJIbHOH MopMbI -) 
oOkaloBuyubix Richthofeniidae u cBoeoOpasHbIxX Maib¥uaTOpacCe¥eHHby! 
mpeacTaBuTeneH Haycem. Oldhaminacea, mpocyilecTBOBaBLIMX JO KOHIa nami. 
0304. 


Mbi ocTaHoBHsIvCb Ha paCCMOTPeHHH TObKO BbICWIMX KaTeropHH; Oosee IK 
TaJlbHaH CHCTeMa OOONX OTPAOB AOMKHAa ObITb OCcBeleHa OCOOO. 


TlaneontonoruyeckHit HHCTHTYT Tloctynuso 
Akajlemuu Hayk CCCP 4 XI 1958 
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CHCTOJIO Hf 


r. A. TYBHH u A. K. JOPKHHA 


PUCTOXHMHYECKOE OMPEQEJIEHHE PHBOHYK JIEVHOBONM 
KMCJIOTbI HW rJIMKOFEHA B TKAHSX MKUBOTHDbIX, HAXOJALIMXCH 


B PASJIMGHbIX ®A3HOJIOTHUECKUX COCTOSHHAX 
(ITpedcmaeaeno axademuxom A. H. Onapuneim 14 X 1958) 


Psjom paOort (°-1°) kak Ha H3O0MPOBaHHbIX TKAHAX, TaK H Ha TKAHAX Weso- 
cTHOrO OpraHH3Ma yCTaHOBJIeHO Tpexda3Hoe H3MCHEHHE KOJIHYeCTBa HYKJIe- 
WMHOBbIX KHCJIOT IPH TKAaHEBbIX NOBPexKeCHHAX. 

: IIpu «Bxoze B noBpexkyeHne» KONMYeCTBO pHOOHyKeHHOBOH KucMOTHEE PHK 


CHuKaeTcaA (neppaa dasa). Ilpu ycumenun noppexkgzeHua KoluyectBo PHK 
3HAUHTeEIbHO BospactaerT (BTopan cha3a). IIpu HeoOpaTHMoM NoBpexKeHHH HU TH- 
in KJIETKH KOHWeHTpaliua PHK B He pe3KO yMeHbUaeTCA BCJIeXCTBHe BbI- 
MbIBaHHA PHK (},?,4,%,8) (rperba basa). 

 Ilpu nosppexaenun TKaHH OTMe¥aercA TakxKe M3MeHeHHe XapaKTepa yrule- 
BOAHOrO OOMeHa, B YaACTHOCTH, yCuseHHe mpouecca rauKomnsa (3,4). Bonpoc 
83AHMOCBS3H OOMeHa HYKJICHHOBbIX KHCJIOT C yrJI€EBOLHbIM OOMCHOM H3YYeH BeCb- 
Ma cia6o. B pa6ore A. H. Tpucdoxosoit uB. M. Tuxomuposa ('°) ecTb nonbir- 
Ka MOCTaHOBKH BOMpocaO CBA3M YCHJI€HHA aHapOOHOrO THMa OOMeHa BeMlecTBa 
€ HakolvieHwem B KJeTKe PHK. 

Ilenb mpopeqeHHoro nccJieq_oBaHHuA — BBIACHHTb XapakTep KOHIeHTpallun 
PHK uw raukorena B KieTKax TKaHeH, B3ATHIX OT XKHBOTHDIX, HAaXOMAUHXCA 
B Pa3JIM4HbIX CU3SHOMOFMYeCKHX COCTOAHUAX (3O0POBble; ABHTAMHHOSHbIe; To- 
MOMAarOulue pasHbie CpoKn). 

O6bekToMm uccieqoBaHuA ClyKuia TKaHb NeyeHu 20 MOPCKHX CBHHOK. 
na usysenua u3Menenua KonWenTpattlun PHK urankorena Hamu H30paHa TKaHb. 
MeyeHH Kak opran, Ooratbiii vu PHK, u rauxorenom. Kontpomuaa rpymna Mop- 
CKNX CBHHOK (8 %KMBOTHEIX) NOyYala HOPMaJIbHbI MuueBoH patluou. Onpit- 
Hylo rpynny cocTaB/AJIM, BO-MepBbIxX, 4 MOPCKHe CBHHKH C Ppa3BUTbIM aBHTaMH- 
HosoM C, KOTOPbIli BbISbIBaJICA ABHTAMHHOSHOM DHeTOH u, BO-BTOpbIx, 8 MOPCKHX 
CBHHOK, MOMHOCTHIO ToMOMarOULMX Ha MpoTA*KeHHM pasmMUHBIX cpoKoB (15 u 
18 uac., 22 uaca, 1, 2, 4, 8, 9 cyTox). 

Bec 2KMBOTHBIX (KaK OMbITHbIX, TaK H KOHTPOJIbHBIX) OMNpeeAsICA CucTeMa- 
THUCCKH [BaxKIbI B Hememto. [onosawulHe XHBOTHHIC B3BCWINBAIMCb CKETHEB- 
HO. Bce »KnBoTHble Onliu B BO3pacre 5—6 mec. 

DKuBoTuble yOuBaluch JeKanuTalineH. SaTeM ObICTpO H3BMeKaaCb MeueHb. 
u duKCHpoBalacb B cmMecu Kapnya, moce Yero MpoOBOMHNAaCb MpoBoAka Yepes 
CMHPTbI Hv 3amuBKa B Napaduu. IlpuroropseHHble Ha MHKPOTOME Cpe3bI PaBHOH 
TOMULMHbI TKAHeM KOHTPOJIbHbIX 4M OMBbITHDIX KHBOTHBIX NPHKJICHBaMCb Ha OHO 
cTeKIO. DTo oGecneunBaslO OMMHAKOBbIe CPOKH OKPaCKH HW MPOMbIBKH CPE3OB. 

Uactb MpenapaToR ucnonb3oBanacb Aa ompenenenua PHK, Yacrb — AA 
ompefeneHus rauKkorena. PHK onpesesmanacb MeTOLOM Bpaue (okpacka mu 
POHHHOM H MeTHJICHOBLIM 3e7eHbIM). Basodpuiua TKaHH, HCuesalollaA Mp AeH- 
CTBUM cielupuyeckoro depMenta — puOouykKseasbl, XapakTepusyeT COMep%xKa- 
uue PHK B tKanu. Uem HHTeCHCHBHEE CBASbIBACTCA TKAHbIO OCHOBHOH KpacHTesib, 


reM Oobwe ComepxuTCA B Hed PHK. 
185. 


Uactb mpenapaTos mepeq oKpacKkol oOpaOaTbIBamacb pHOonykKea3 on 
Pockuny u TpuxmopyKcycHol Kucnorol. TamKkoren onpesemAasicA B Cpesax T 
Heli Meroyom [lla6azauia u fioqHoH peakuuelH. Briapsenue TimkoreHa 9THN 
MeTOJ.aMH KOHTPOJIMPOBAaJOCb Mp MOMOULM pacTBOpeHHA TIMKOreHa NITHAaJIMH 
CJHOHBI pH 37°. 

Visyyenne xapaktepa konwentpallun PHK un rinmkorena B TKaHAX 3OPOBby 
H ABHTAMHHOSHBIX XKMBOTHBIX MOKa3aJiIO BO BCeX Oe3 HCKJIOUCHHA ONbITAaX CJIp 

quyrounee: . 

I. Kaerku TKaHH meu! 
HH AaBHTAMMHO3HBIX MO} 
CKHX CBHHOK 3HaUHTeJbH 
6asopusbHee Me4eHOUHbS 
KJI€ETOK  30POBbIX, HOF} 
MaJIbHO [MTaIOUlMXCA KE 
BOTHBIX. STO CBHIeTEJIbC? 
ByeT O BBICOKOHM KOHILCH7 


a 
pauuu PHK sB_ xaerxas 
Puc. |. Ba3o0dpumua kmeTOK mMeyeHH MOPCKHX CBHHOK yeueHH AaBHT@aMHHO3HbIX KY 
(metox Bpaure). @ — koHTpotb, 6 — aBHTaMHHO3,@—  porypx (cm. puc. lan 6) 


romomaHue 18 uac. Ox. 8, 06. 46 Caasnnanye: Merion 


To 3eleHoro ApaMu KJe 
TOK B KOHTpoule Hu OMbITe B OOJIbINMHCTBE Cly¥aeB TOK MecTBeHHO. B paZ 
MpenapaToB HaOuioqaeTca Oomee cmaOoe OKpalliMBaHHe METHJIOBbIM 3eJICHEIE 
‘AJ\ep KJICTOK HeYeHH ABHTAMMHO3HbIX 2KHBOTHBIX. 

Halu Jlanubie 06 yBeluueHuu KOHUeHTpatiuu PHK B TKaHax meyeHu *KH 
BOTHbIX C aBHTaMHHO30M C corsacyroTca c faHHbimMa B. VW. Tonpamreiua 
JI. T. Kougpatpesot u H. J. Pepacumopa (°), ycraHoBuBuinx OvoxuMHdecKEs 
MeTOJOM pe3skKOe BO3pacTa- 
Hue KouuecTBa PHK B 
TKaHAX HaNO“eCUHHKOB HU 
‘C@JIE3CHKH, B3ATbIX OT MOP- 
CKHX CBHHOK C aBHTaMHHO- 
30m C. 

II. [lo coxepxkanuto rain- 


KOreHa KI€TKH TKaHW eveHH 6 4 
, 


ea oeoe i tab RT aM nMOS Hblt | Puc22: Onpeyenenue riukoreHa B KleTKax MeyeHu Mop- 
WKHBOTHDIX P€3KO Pa3JIM4a- cxyx cpunok (Metog IaGanatia). a@— KOHTpomb, 6 — 
roTrcd. Ecum KJIeTKH Me- asntamuHos, ¢—romogaHue 18 4ac. Ox. 8, 06. 46 


YeHH 30POBbIX %XKHBOTHDIX 
‘OoraTbl TIMKOreHOM, KOTOpHIi saNoHAeT B Buse TIbIOOK BCIO WHToMMasMy 
KJI€ETKH, TO KJ€TKH MeYeHH ABHTAMMHOSHBIX 2KHBOTHbIX COBeEPIIeCHHO JIH- 
IeHbI 3alacoB riukorena. U3speqkaB OTJ€MbHbIX KJI€CTKAX BbIABJIAIOTCA MEIKHE 
riblOKH NomuCaxapufla (cM. puc. 2 a u 6). 

M3 mpupeleHHoro 9KCMepHMeHTaIbHOrO MaTepHalla Hallpalinpaerca 
BHIBOL, YTO YCTaHOBJICHHaA OOpaTHOMPONOpHOHaIbHaA 3aBHCHMOCTb MexKYy 
KOHWeHTpalueh PHK uw raukoreHa B KuIeTKaX MeYeHH 320POBbIX Hu aBHTA- 
MHHOSHBIX 2KMBOTHBIX J1MOO ABMIAeTCAH CJICCTBH€M KaKOrO-To (bakTopa, elit- 
crpytoulero w Ha PHK, u wa rauKxoreH, mH00 TroBopuT O 3aKOHOMepHO- 
TH Oomee 1MpoKOrO NopsyKa, umeroweH MeCTO He TOJbKO [pu aBHTaMH- 
Hoe. 

J\it BbIACHeHHA LaHHOrO BOMpoca HaMu MpoBeeHa CepuA OMbITOB M0 CpaB- 
HUTCIbHOMY H3y4eHHIO KOHMeHTpalun PHK wu rankorena y 320poBbix uM [o- 
TOMarOuluX W2WHMBOTHIX. Mopckuve CBHHKM TOOMaH, KaK YXKE yKa3blBalOcb, 
B TCUCHHE Pa3JIM4HbIX CpoKoB. Bec 2XMBOTHBIX Mayan or 45—50 r npn KparTKo- 
BPeMEHHOM ToulofaHun (He Oomee cyTox) qo 100—150 r npu AnurenbHoM rowo- 
Ranuu. Oco6piii unTepec QJIa Hac MpecTaBAAO BbIACHeHHe XapakTepa u3Me- 
HeHuA KONMUecTBa PHK B meveHH 2KMBOTHBIX, TomOaBLIMX MMHUMaJbHbIlt 
‘CpoK (He Oonee cyTOK), B TeYeHHe KOTOPOrO HM MpOMCXOANT pacxox OCHOBHOrO 
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Salaca TiMKOreHa B Nevenu. MaKkcuMaJibHoe Mayeuue BeCa %KHBOTHBIX HaGuII0- 
aJlOCb HM€HHO B_ l-e cyTKu. 

| OKCIepHMeHTaIbHbIM MaTepHad 4YeTKO NOKasaJl, YTO Mp ToNOanuu 2KUBOT- 
WHEIX B TeveHHe 15; 18; 22 y 24 uac. rmuKoren, BbIABAAeMbIli MeTOROM Wadagama, 
B keTKax Me4eHH OTCYTCTByeT, a Oa30c:HIHA 9TUX KJIETOK BeCbMa pPe3KO 
\Bospactaer. PasnHullbl B cremeHu Oas0c:uMH KETOK MeYeHH KHBOTHBIX, TOsO- 
(WaroulnxX PasJIM4HbIM CPOK, HAM OTMETHTb He yflalocb. Cueqyer 3aMeTHTb, UTO 
yensienue Oas0cuiMu WuTONMasMbI NeYeHH TOMOLalOULMX MKMBOTHBIX HeCKOMbKO 
enaOee, YeM aBHTAaMHHOSHEIX (cM. puc. | 6 u 2 6). [Ipu AnuTenbHbIX CpoKax Lo- 
joanna (4—9 qHeli) OasocbuuA KieTOK MeveHH COXpaHAeTCA BbILe, YeM y KOH- 
{TPOJIbHBIX. OHAKO MpH 2TOM OTMEAeTCA JOBOMbHO Pe3KOe CKATHE KJIETOK. 
bl H€ OOHAPyKHH PasHHUbl B alcopOuuu AMpamMu KeTOK MeTuMOBOrO 3eue- 
PHOrO B KOHTpowle uw omMbiTe. 

} Hamu cpaBnuTedbHo u3y4eHa TakxKe KOHMeHTpallua PHK u ranxorena B cpe- 
aX TkaHeH MeveHH 5 pa3HbIX KOHTPOJIbHBIX 2KMBOTHBIX. KerkKu 3THX Cpe30B 
OTIM4AaIHCb HEKOTOPOH BapHaOWJIbHOCTHIO B KOHILCHT pallu FinKOrena, UTO JerKO 
)KOHCTaTHPOBAaIOCb axKe Ip BUSyaJIbHOM u3sy4eHHH Mpenaparos. IIpopeqeHHoe 
THCTOXMMUYeCKoe H3y4eHHe CosepxaHnA PHK B KeTKax 9THX xe 5 KOHTDPO- 
Jie MoKa3al0, YTO YeM Oowlee PMKOFeHa COMEPKUTCA B KIeETKAX, TEM MeHEe OHH 
Oas0pPuJIbHbl, H, HANPOTHB, K/JICETKH TKaHell C MCHbIIHM KOJHUCCTBOM riMKOreHa 
XapakTepu3yloTca Oomee BEICOKOH OasodpusmHeli, T. €. MOBBINICHHOM KOHILeHTpa- 
jue PHK. 

Takum oOpa3oM, Halle uccleqoBaHue MoKasaio culeyronlee. 

1. Kaerkw neveHy aBHTaMMHOSHbIX XKHBOTHBIX MH ToOMOMaloulux (OCOGeHHO B 
mpefemax CyTOK) XapakTepu3yroTca Oosee BbICOKOM KOHWeHTpatueli PHK, uem 
KJICTKH NeYeCHH 3OPOBbIX, HOPMAJIbHO IIMTAIOILHXCA YKMBOTHBIX. 

2. IIpu yBenuyenuu KOHUeHTpatinn PHK B xmeTKax MeYeHN OMBITHBIX XKH- 
BOTHBIX, Kak NpaBulo, HaOwJOaeTCA yMeHbUIeHHe COsepxKaHuA TvIMKOreHa. 
YpBenuyenne KomuyectBa PHK u yMenbulenue KoMMYeCTBa TIMKOreHa B TKaHH 
ABHTAMMHO3SHBIX H POMOMalOULMX MKMBOTHBIX, BO3MOXKHO, CBA3AHO C yCHJIEHHeM 
TMKOMUTMYECKHX MpoleccoB, TaK Kak H3BeCTHO, 4TO pH perenepalluu Mu Mo- 
BPOKIeHHU KJETKH yCuuBaeTCA rauKoH3 (3, “), u, B TO Ke BpeMA, pu 9TOM 
YyBeIMUMBaeTCA KOHWeHTpallua PHK (?, 1”). Usyuenne u3meHeHua xapaKTepa 
‘Kouweutpaiun PHK u raukxorena B KjleTKax TKaHeH Npu Apyrux Pusnoornu- 
GeECKUX COCTOAHHAX OPfaHH3Ma JOJKHO ObITb MpeAMeTOM JaJIbHeHINMX HCCIEe- 
‘JOBaHUhH. 


CBepAJIOBCKHH TocyZapcTBeHHbIli Tlocrynu10 
MeAHIMMHCKHM ~=MHCTHTYT 2 VI 1958 
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A. C. HOHTOB 


TONOFPA®HA KJIETOK FOJIBJDKH HW EE 3HAYEHHE 
JWI ME)KHEMPOHHbIX CBASEM KOPbI MO3)KEUKA 


(I1pedcmaeneno axademuxom K. M. Betkosvim 23 X 1958) 


V3 xaccuueckux pador Kaxasa (#), Bextepepa (') u Ap. Mbl 3HaeM, TCE 
knetKu ToubaxKu B KOpe MO32%KeUKAa MJICKONMTAIOWHX pacnomaralorcaA Ha pass 
HBIX}yPOBHAX 3epHucToro culo”. He MeHee XOpoulo H3BECTHO, YTO STH KJeETKE 
CYULECTBEHHO Mey CcoOoH pasmuuai 
IOTCA BEJIMYHHOH, CPOPMOH, MpOTAKeH- 
HOCTbIO H M€CTOM OKOHYAHNA OTPOCT? 
KoB.] lociemHee OOCTOATEbCTBO HME 
ocoOo BaxkHOe 3HaYeHHe, TaK Ka 
yKa3bIBaeT Ha He€OLHO3SHAUHY!IO POU 
STUX KJI€TOK B OObELMHEHHH pasJine+ 
HbIX CJIO€B H 9JIEMCHTOB KOPbI M034 
*KeuKa. 

B mocmeqHee BpeMA ylasloce 
ycCTaHOBHTb, 4TO KNeTKH TombaK 
3e€PHHCTOrO CJIOA KOPbl MO32%KeUK 
KOWKH uIpaloT BeCbMa OOJIbILYyIO 
POJlb B M@XKHeMPOHHbIX cBAsAX (3). 
Brio oOHapyxKeHoO Oosblloe KOK 
YeCTBO METICBHIHBIX CHHANCOB Hak 
TellaX H OTPOCTKaX HeKOTOPbIX ‘BH- 
OB oTHX KseToK. IIpu momolH 
ClelvaJIbHO MOCTaBJICHHbIX 9KCNepH= 
MEHTOB ObIJIO BbINCHEHO, UTO 3Haun 
TCJIbHBIM UNCJIOM TAaKUX MNeTeBHI- 


HbIX CHHANCOB 3aKaHYMBaIOTCA OCO- 
Coro Bua BONOKHAa, BCTYyNaIoulMe 
u3 Oenoro BelleCTBAa B 3€PHHCTHI 
culo KOpbl MosxKeuKa (4). Kak mpa- 
BHJIO, 9TH HEPBHbI€ BOMOKHA NOHH- 
MaIOTCA MO XOMyY OTPOCTKOB KJIETOK 
Tombyoku, MpoHukatomlux B GOeo0e 
BemecTBo. JlocTurHyB 3epHHCTOTO 
COA, OHH PaCNpocTpaHAIOTCA BAOVIB. 


Puce. 1. Tlepexoq genaputa KaetKku Ton: 
72KH B 3EPHHCTHIM COM KOPbl MpOTHBONO- 
JIOMRKHOK CTOPOHBI MO32KCUKOBO H3BHVIMHBL. 
Kopa mo3xkeuka KowKku. Mmnpernanna m0 
TombaxKku — Jlefinexa. Ox. 15, 06. 8X 


oTpocTkoB* 4 Te KJeTOK, BCTyMad B COCcTaB NepulleisomapHoro = ciue- 
TeHud. Orgembuble wccielopaTeia panee, a mosfuee Tsanr J1O-uen (°) 
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MbI HaGJOLau BEIXOL AeuAputa kKeTKH TonbyKu B Genoe BewecrBo W BCTYII- 
WCHHE €FO B S€PHHCTbIM COM KOPbI MO3XKEeUKA MpPOTHBOMOMOKHOLi CTOPOHBI 


Puc. 2. Knetka Donpa2Ku n3 Oenoro BelecTBa MO3KEYKOBOH H3BUNUHBI KOLIKH C MHO2KECTBOM Je- 
reHePupYiollux NeTeBuAREIX CHHancoB. MMnperwauua no PonpzxKu— Jlelineka. Ox 15, 06.90 


Puc. 3. Kaetka Tomba2Ku, pacnonarato- » Puc. 4. [pe knetkn TompyKu 
Igaicd Ha fpaHHe 3epHucTorO cCJIOA B 6eIOM BelecTBe MO32KCUKO- 
KOpbI HW Oesoro BeULeCTBa MO32%KeUKOBOH BOH H3BHIHHbI KoWKN. Mnn- 
H3BHJIMHbI. KOWKH. MMnpernayua 0 perHauna no VompaxKHu—Jlen- 
Tonpy2ku—J]etiveka. Ox. 15, 06. 8X Heka. Ox. 15, 06. 8X 


[(032%KCUKOBOH w3BuIMHbI (puc. 1). Bce cka3aHHoe C JOCTaTOUHOM ACHOCTbIO 
KaSbiBaeT Ha Oowbioe 3HaveHue KeTOK TombyxKU B CHCTeEMe Me2KHEH POHHBIX 
THOWCHHH KOpbI MO32xKeUKa. B cBA3H C H3JIO2XKCHHEIM BbIlle, OOO HHTEpec 
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mpescraBisior cilelyiouue HaOmogzenusa. Ip usy4eHuu MexKHeMPOHHDIX CBA 
3eli KOPbl MO3%KCUKA KOIKH HaM HeOLHOKPaTHO ylaBaslocb HaOJOJaTb pa3sHO 
oO pa3Hble BapHaHTb! aTHNMYHOFO NoJowKeHHA KeTOK TombaxKu. Tena u OTPOCcTKI 
9THX KJeTOK Ob MOKPbITb! OOJbIIMM UHCJIOM CHHAMNCOB HM OTACJIbHbIX MPHBO! 
JAULMX BOJIOKOH, JereHepupylollux B CBA3M C pacceyeHvHeM OesOrO BeULecTBs 
(puc. 2). Hamu Obwiv oTMeyeHDI CrleLylollue BapHaHTbl aTHIMYHON TOMOrpahul 
Tel KleToK TombyaKu. B nepBoM u3 HUX TeO TAaKOM KJI€TKH YaCTHUHO pacnola: 
Tal0Cb B O€IOM BeLECTBE MO3KCUKOBOH H3BHJIMHbI, pyro cBoeH YacTbIo 
B 3€PHHCTOM Cul0e Kopbl. Bombilad YaCTb OTPOCTKOB TaKOM KJIeETKH MpocTupasact 
B 3€pHUCTHIM COM uM WocTurana MoJekyApHoro cod. J pyrax YacTbh OTPOCTKOL 
pacnojaraacb B Oenom pBeulectse. Bropo BapvaHT aTunM4Hol Tonorpadur 
mpeycrapseH KieTKOH TombaxKu, TeO KOTOPOK JexKasIO Ha rpaHulle 3epHUCTOre 
culo’ u Oenoro BemectTBa. Ilpu 9TOM OobWIad YaCTb OTPOCTKOB MpocTupaack 
B 3€PHHCTHIii COM, OXBATbIBAA 3HAYHTEbHbIM MO NOWaln CeKTOp Kopp! (puc. 3) 
Kak BuHO u3 PHCYHKa, TeIO KIETKH y2XKE HaXOMHOCb 3a NpeselaMu 3epHHi 
cTOro C/lOA H TECHO K HeMy IIpuieraso OHO cBoeH cTropoHoH. Tperui, usBes 
CTHBIM MO OMMCaHHIO OTAEJIbHbIX ABTOPOB, BaPHaHT BKJOUaeT KJIETKH, Tela KO! 
TOPbIX IeIMKOM HM MOJHOCTbIO pacnolaraiucb B Mpeselax Oenoro BellecTBa} 
Uacto Bcrpevaucb OJMHOUHbIe, pexke — yBe KJeTKH (puc. 4). B pane cy4aer 
OT Tela TAKHX KJeTOK OTXouIH 1—2 orpocTKa, Hal paB/AIOWUNXCH B SepHUCTHE 
co KOpbl Mo3xKeUuKa. OcTaJIbHbIe OTPOCTKH PaCIpeMeAHCb CpeH BOJIOKOE 
Oeoro BeULeCTBA, H MpOCJeAHTb UX aJibHehwiui Xo He NpeACTaBHJIOCb BO3MOX: 
HbIM. XapakTep pa3MelLeHHA ONMCaHHbIX KJI€ETOK H HX CTPOCHHE MOKAa3bIBAIOT! 
UTO OHH HH B KOCH Mepe HE MOryT ObITh HACHTHPUMLAPOBAHbI C KIeETKAaMH ALF 
MO3%KeuKa, Tak KaK OOHAPyKeHbl aieKO 3a NpekesaMu pacnouo*KeHnA 2TH 
Aep B JMCTAIbHbIX OTAeaX MO32%KCYKOBbIX W3BHIHH. OHH 43 TaKHX KJIeTO! 
JI@KaT Ha Ppanulle Oesloro BeLeCTBA HM 3EPHUCTOFO CJIOA, Apyrue YaCTHYHO BHeRI 
pxloTcA B 3epHucTHIN cmon. IlepepomwaeHue CHHaNCOB WH NPHBOAALLMX BOJOKOH 
IIpH pacceyeHuu OTJaeHHO JIexKallero yyuacTKa Oeoro BelleCTBa MO32%KeUKS 
HMECT CyILeCTBeHHOe 3Ha4eHHe. OHO yKa3biBaeT, YTO 9TH BOJOKHA, 3aKaHYUBAalO 
WlHeCA CHHalcaMu Ha KJleTKax ToubaKu, NpH MocpescTBe STHX NocmeqHUX pH 
BOAT MMITYJIbCbI K KOPe H APyruM oTZeaM Mo3xKeuKa. B oTtmM4He OT OOULeEu3BeCT 
HbIX KapTHH, Mepeyqava STHX HMIyJIbcCoB Ha KNeTKH TombyxKU MpoucXOLUT He 
B 3€PHHCTOM CyIOe€, a B MeCTax, COOTBETCTBYIOWIMX OMUCaHHbIM ToMorpaduye? 
CKHM BapvaHTtaM. IlocmeqHee OOcTOATeMbCTBO MOXKET CYLLeECTBCEHHO H3MCHAT? 
XapaKTep Me>KHeH POHHBIX OTHOWICHHH B yYaCTKaX aTHNMYHOH ToNOorpadun KJeTO! 
TonpaxKu. Tlpoucxoxgenne OMuMCaHHbIX BbIIe BapHaHTOB MosomKeHusA Ted 
keTOK Toub2KH, MO HalMM MpecTaBJeHHAM, OOBACHACTCA 3alepxKKOM Murpa 
IHU KJI€TOK B NepHoy SMOpnorenesa u Nocwexylomel ux LudbdepeutinpoBKolt ad 


Pa3JIMUHbIX 9TaMax MyTH K MeCTY HOPMAaJIbHOrO HX PasMeULeHHA B 3e€PHHCTOM 
cJ10e. 


) 


MuctutyT dusnonornu um. VW. II. Masnopa Tlocrynusio 
Axkayemun Hayk CCCP 20 X 1958 
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Aorrans Akagemunu nayrx CCCP 
1959. Tom 125, N: 1 


PHCTOJIO“H f 


B. E. MMPAPEBCKHH 


HEKOTOPbIE OCOBEHHOCTH MHKPOCKONWMYECKOLO CTPOEHHA 
ABIXATEJIBHbIX TYTEM HW JIETKHX A®PHKAHCKOPO XOPbKA 


(ITpedcmaeaeno axademuxom H. H. Axuuxosoim 3 XI 1958) 


Ilepsbim cepbe3HbIM WaroM B u3y4YeHHH rpuiina wenoBeka Onlin SKCMepHMeH- 
rbI, IIpOBeeHHbIe CMuTOM, Oupiocom u Jlelinoy (°) Ha acbpuKaHCKux xopbKax. 
5 TEX TOP HCCIELOBaTeIM C YCMeXOM NOMb3y!IOTCA XOPbKAaMH JIA BCCCTOPOHHETO: 
a3yUeHHA TpHnnosHoK undektnu. B sto cBa3u ocoOoro BHHMaHHA 3acyxKu- 
3a10T JAHHbIeC O MAKPOCKONHYECKOM CTPOCHHH HM CNOHTAHHOH NaTOOrHH AbIxXaTeb- 
JOH CUCTEMbI XOPbKa, NpeMCTaBAIOWINe COCO OAHY U3 MpesNocboK K Mopcbo- 
MOrHYCCKHM HCCIEQOBAHHAM SKCMEPHMeHTaIbHON TpHnnoO3sHOH MHdeKWHH. 

@Mpeucuc u Crioapt-Xappuc (7), a 3atem [leppun u Oundant (°) noxa3aun, 

ITO MepeHAA H CPpe€HAA HOCOBbIe PaKOBHHbI, HOCOBaA Meperoposka uv OOKOBbIE: 
STEHKH HOCOBOM MOMOCTH BbICTJIaHbI y XOPbKa, KaK MW Y YeOBeKa, MHOFOpA- 
IbIM IIPH3MATHYCCKHM MECPWaTeJIbHbIM SMHTeIMeM. SaHAA pakOBUHa, BepXHAA 
1aCTb 3aHeH MONOBHHbI HOCOBOM Meperopoxku HW CBOA NOMCCTH HOCa MOKPbITbI 
OOHATEJIbHBIM SNuTeMHeEM. TakuM OOpa30M, opraH OOOHAHMA y XOPbKa pa3BUT 
SHJIbHee, UeM y YeNOBeKa. OfHakO TOHKOe CTpoeHHe OOOHATEIbHOH OOoNOUKH 
y XOPbKa u Y YeoBeKa B OOLLEM JOBObHO O2MHaKoBOE. Ilo zaHHbM Ilona (*), 
J€T OTMHUHH WH B MHKPOCKONMYCCKOM CTPOCHHH HWKHUX [bIXaTeIbHbIX MyTel 
4 JePKUX Y XOPbKa MO CpaBHeHHIO C APYrHMM MJICKOMUTAIOWLHMU (B TOM UNCIIe 
1 UCJIOBEKOM). 
- Hactosuee ucceqopanue.mpoBpeyeHo Ha 16 xoppKax (Bec KaxKOrO xopbKa 
300—1500 r). )K uBoTHbIe yMeplIBIAJIHCb BBEJCHHEM BO3AyXa B MoocTH cepa 
BOsAyuinHad aMOomuA). Y yOuTOrO xopbKa epe BCKPbITHeM rpyHOH KJeTKH 
lepeBASbIBaaCb Tpaxea (AA MpemoTBpalleHuA cnagenua erKux). JlerKue 
3MECTE CO BCKPbITOM PpyAHOH KeTKOM cbuKCupoBasucb in toto B 10% copmamuHe 
1 3aJIMBaJINCb B NapaduH Cc WeOHAMHOM. Cpesbl OKpallMBaJIMCb TEMaTOKCHJIMH- 
)03HHOM, MYILHKapMHHOM, THOHHHOM, a3Yyp-303HHOM, 2KeJIe3HbIM TeMaTOKCHJIH- 
10M Tefijenraiina u mo Mannopu. SamMoporKeHHble Cpe3bl OKPalIMBaHCb Cy- 
laH-a-HadTonom mo TombamaHy u cyflaxom III. 

PesyabTaTH uccnexqoBpanuk. Huxune AbixaTebHble NyTu 
1 JIEPKHE XOPbKa OYEHb MOXOKU MO CBOeMY CTPOCHHIO Ha OPraHbl AbIxaHuA Apy- 
"4X MJICKONNTAIOWUXx Hu YenoBeKa. Ileperopoyku JIerouHbIX aJIbBeOJ y XOPbKa 
‘OHKHE H CpaBHHTebHO OesHbIe KIeTKaMH: TOpTaHb, TpaxesA wu KpylHble OpoH- 
cH CHaO2KeHbI XPALLAaMH H 2KeNE3aMH H BHICTIAHbl MHOTOPAAHbIM MpH3MaTHUeCKMM 
{CPUATEbHBIM SMUTEMNEM, COMeprxKalluM OobIUICe HCO OOKAaOBUAHDIX KJE- 
‘ok. Bmecte c TeM yJlaeTCA OTMETHTb PA OCOOeEHHOCTeH TOHKOFO CTpOeHHA HUXK- 
IHX J[bIXaT@JIbHbIX MyTel wu JIEPKHX XOPbKa. 

1. Menkue 6pouxu y XOpbKa, Kak u Y APyrux MaeKonuTaoulMx (u y 4e- 
10BeKa), H€ HMEIOT XpsIeli w 2KeNE3 WU BHICTAHbI OLHOCMOHHbIM M30Ipu3MaTH- 
[eCKHM 3nTeIHeM. OfHaKO Ha OKpalUCHHbIX NapauHHOBbIxX Mpenapatax IWHTO- 
Wa3Ma KJICTOK SMNTeIHA BbIrAquT OecuBeTHOM Mw NOYTH NYyCTOH; JMUIb B 
{EKOTOPHIX KJl€TKAX CBA BbINeAIOTCA OJIEAHbIC 3CPHHCThIC CTPYKTY Pb HB HeOOJIb- 
HOM KOJIHYCCTBE PaCCeAHbI HEOLHOPOHEIe M10 POpME H BEIHUHHE, 110 6obweh 4a- 
‘TH OUCHb MEIKHE 3epHa, KPacsAWeCA B HEXKHbI PO3OBbIH UBET 303HHOM HIM 
ICQI Cepbiii UBET 2KeNe3HbIM TeMaTOKCHMHOM Teliqenraiiua. 
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Y 6onpuieli vactu Takux KeTOK OpocaeTca B Plaza MpeoONagaroulaa, ove 
MpaBusbHad, OKpyrviad usu JMU CerKa oBalbHad ShopMa Apa. X poMaT 
B Ape pacmouoxKeH KOMMaKTHO, H APO OKpalliIMBaeTCA JOBOJIbHO nudpy3Ho 
TeMHbIM WBeT TeEMaTOKCHJIHHOM. 

Ha samopoxKeHHbIx cpe3ax, OKpallleHHbix cyjanom III, Hukakux 2KMPOBBI! 
BKIOUCHHH B ILMTOMasMe 2IuTeMMA OOHAPyXKUTb He yaeTcA. OOpadorKa cpé 
30B lo Becry wa MpucyTcTBue riluKoreHa He JaeT Kakux-JInOO OMpeeeHHbl 
Pe3yJIbTaTOB. 

TakuM o6pa30M, KJIeTKH SIMTeIHA MCMKHX OPOHXOB XOPbKa OTMHUAIOTCA 
SIMTeNHA M@IKUX OPOHXOB JpyruX MJICKOMHTAIOULMX CTPyKTYPHbIMH OCOOeH 
HOCTAMH H OKpallMBaeMOCTbIO LHTOMIAa3Mbl H Ha MapadpHHoOBbIxX Mpelapatal 
UMeIOT BH MOUTH MycToro, SecWBeTHOrO AMpocosepxKallero Ny3bIpbKa, OKP 
*KCHHOFO YeTKO BbICTyNalouleH OOOOUKON. 

Kpome Toro, MOxKHO OOpaTHTb BHHMAaHHe Ha TOJICTHIM COM WHpKy/IAPHBII 
TylaKHX MbIUCYHbIX BOJIOKOH CTeCHKH Me@IKHX OpoHXxOB, KOTOpbIM pa3Bu 
y XOPbKOB Topa3qo CuuIbHee, YeM y Apyrux MveKonuTatoulHx. BecweycTBy) 
COKPallleHHA STOFO COA MbILeYHbIX BOJIOKOH, OYCBHAHO MOCMePpTHOrO, MpocB 
M@JIKUX OPOHXOB HepeAKO MpecTaBAeTCA pe3KO CY2KeHHbIM, axe WleleBuy 
HbIM} TOHKad CIM3HCTad OOOMOUKA pH 9TOM COOpaHa B MPOMOMbHbIe CKaqkK 
TeCHO IpHsexkallue Apyr K Apyry. 

2. AnbBeouApHo-TpyOuaTble *%KelesbI TOPTaHH, Tpaxew M KPyIHbIX OpoHxo 
y XOPbKa MMEIOT Takoe 2Ke CTPOeHHe, KaK HY APyrux MeKOMHNTAaIOUHX (Hy 4 
Jiopeka). OHaKO y XOPbKa KOHUWEBbIE OTAEIbI Kees BbIPAOATbIBAaIOT CeKPeTOP! 
HOC BEULECTBO, WalOUlee NOMORUTeIbHY!IO peaKUMIO Ha OKCHa3sy (OKpacKa I 
Jlene u no Tonpamany). [panyapbl storo cekpeta OKpalllMBalwoTCaA Tak Ke, Ka 
H 3€PHHCTOCTb JeHKOWHTOB,— B TEMHO-CuOMeTOBLIM HM YepHbIt uBeT no Jlend 
4“ B KpaCHbIii BeT CyaH-a-HadTosom no lombAMany, 4YTO CBUACTEIbCTBYET O Ha 
JIM4HM B HAX OKCHa3bl, HaXOJAUeHcCA B MpO“HOM COeMHEHHH C MOJeKYJIaM 
JIMmOHLOB (puc. 1). 

KaerKH KOHILeBbIX OTICIOB OHO u TOM 2xe 2KeTe3bI OOBMHO MMEIOT pasJIH4 
HYyIO (OPMY H CTPOeHHE H OTMMUAIOTCA MO KOJIMUECTBY, MO pacMosox*KeHH!O UH I 
BeIMYHHE CEKPeTOPHbIX TpaHy B alluKaJIbHOM WuTomia3sme. OcoOeHHO MHOT’ 
rpaHyJl CekpeTa, HCOAHOPOAHEIX MO BeJMYHHE, YaCTHUHO C/IMBAIOWHXCA B Coe 
KPyMHble TyIbIOKH, OKPalIMBalOUlHXCA B KpaCHbIM WBeT cyaH-&-HadTosOM, co 
JI€pxKHTCA B aNWKAaJIbHOH WHTOMIa3Me TEX KJICETOK, KOTOPble HaXOAATCA B CTaMH, 
mpewmectByrouleH oTAenenuio cexpeta. Ilocme oTgqeneHua cekpeTa 30Ha 3epHH 
CTOM AHHKaJIbHOHM WMTOMIAasMbI MpesCTaBIAeTCA Pe3KO YMCHbINeEHHOH B pasMepax,, 
a Oa3a/IbHad TOMOreHHaA 30Ha yBeJIMYeHHOM. 

OToT cekper, Goulee rycTol, Yem OObMHbI CeposHO-CM3HCTHIM, Comep»xKUTCH 
B Buje riblOuaTbIX MaCC B MpocBeTe MHOFMX M@/JIKHX OPOHXOB MOUTH Ha BCeM Ux 
mporaxkennu (puc. 2). B 6ponxax KpynHOoro u CpefqHero KamHOpa u B aJIbBeO~ 
Jax OOHAPyXKHTb efo He yaerca. 

TakuM oOpa3oM, oTMeuaeTca u36upaTeIbHOe HaKOMJeHue MpoOsyKTOB ceK-' 
pellun B OpoHxax MeKoro KannOpa, XOTA, KaK 3TO YKa3bIBasIOCb BbILe, MeEKHE 
OpoHxXH Yy XOpbKa He HMEIOT *KeNe3 HM HHKAKHX CeKPETOPHbIX BEULeCTB HE BbIpa- 
OarpiBaioTr. TlosTomy MoxKHO MoularaTb, 4TO MeKHe OpoHXu y XOpbKa OTH 
“WaIOTCA HE TONbKO CBOecOOpasHOM CTPyKTypOH SMuTeIMA, HO H OOHApyKUBaoT 
CMOCOOHOCTh 3aJepxKUBaTb MU HakallIMBaTb B CBOeM MIpocBeTe acnupHpoBaHHEle 
M3 TOpTaHu, TpaxXeu MW H3 KPyNHbIX OpoHxoB *usMoOrMyeckue MPOAyKThI CeK- 
pellun, Ooratbie dbepmMeHToM oKcnya3ol. | 

3. K uncry Apyrux o6pasopannii, tbyHKWnonalbHoe 3HadeHHe KOTOPbIX TaK- 
%KE OCTACTCA MIA HaC HEACHBIM, OTHOCATCH OCTPOBKH KOCTH, MOCTOAHHO BCTPe- 
WaloulHecA CpeAM aIbBeOM B BeEPXYWICUHbIX HM B AuadparMaJbHbIx JOAX OOOnX 
JePKUX, a TAKKE OLHOCOMHbIN MIOCKMM MepllaTebHbIM 9MMTeMA MeBpbI (cM. 
puc. 2). 

Sakmiovenue. Takum o6pa3om, ylaerca oTMernTb HEKOTOPbIe OCO- 
OeHHOCTH B TOHKOM CTPOCHHM bIXaTeJIbHBIX MyTel xOpbKa, u3 KOTOPbIX OcoOoro 
BHHMaHHA 3aClyKuBaeT CBoeoOpasHaA CeKpellMA Kees TOpTaHH, Tpaxeu 
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Puc. 1. Hanwune okcugas0n0m0xKUTeIbHOrO 
ceKpeTOpHOrO BeLLeCTBA B KOHILEBbIX OTe1ax 
eles TpaxeH. Menoucpan peakuua no Jlene 


Pue. 2. Tycrpie raipiOuaTble Maccbl OKCHa30- 

NOJOXKHTEIbHOFO BeLECTBa B NpOcBeTe MeIKOrO 

6poHxa (a) HW OCTPOBOK KOCTHOH TKaHH B Ma- 

peuxume serkoro (6). Okpacka cyjlaHn-a-Had- 
TomoM m0 TovujbaManHy 


JIAH, tT. 125, Ne 1, Murapesckuit 


| KPYyMNHbIx OPOHXos, BbIPaOaTbIBaIOULHX JIMMOMAHbIC BeLecTBa, OoraTHIe dep- 
[EHTOM OKCHasol. 

O cyulecrBopaHHM Tako ceKpelluM y APyruX MJICKOMUTAIOWUX 2KUMBOTHBIX 
[MKAaKUX YKa3aHui B OCTYNHOM HaM JIMTepaType HaliTu He yanocn. Ilo yan- 
ipiM H. @. JleGenenoli (*), B KeTKaX KOHIEBLIX OTWeN0B Kees TOPTaHH u Tpa- 
‘eH UeOBCKa HHOFa BCTPeYaIOTCA JIMMOMMHBIE BKJIOUCHHA, HaXxOLAuueca 
3 IIPOUHOM CoeAHHeHUH C OeKaMM KJETOUHON WuTOMIasMbl. OqHaKO B 2KeMe3aXx 
leOBeKa COBCEM Ha OOHAapy2KuBaeTCA (epMeHT OKCH/asa, MOCTOAHHO MpucyT- 
TBYIOWLHH B YKee3axX XOPbKa. 

CBoeoOpa3Hbli XapakTep cekpeTa B xKele3ax TopTaHu, Tpaxew uM KPYNHBIX 
)POHXOB, PaBHO Kak H Apyrne OTMeYeHHBIe HaMH OCOOeHHOCTH TOHKOFO CTpoeHHA 
IWOKHUX [bIXaTCJIbHbIX NyTeH wu JIeErKUX XOPbKa, MMEIOT, KOHCUHO, BIMOHE OII- 
eNeNIEHHOe, HO MoKa elle HeACHOe OnOMOrMuecKoe 3HaVeHHe. OHakO coBep- 
I€HHO OUEBHHO, YTO STH JaHHbIe OKI YAMTHIBATLCA MPH IKCMEPHMEHTAJIb- 
10M H3Y4eHHH Ha STHX KHBOTHIX Pa3JIMUHbIX 3a00eBaHHH OPlaHOB JbIxXaHuA, 
1 B UaCTHOCTH IIpH SKCMepHMeHTaIbHO-MopcomorMyeckOM M3yYeCHHH FpHnno3- 
10H uHdekwuu. 


MuctutyT 9KCIepHMeHTaIbHOM MeMILHHBI Iloerynus0 
AkayeMHA MeHUMHCKHX HayK CCCP 23 X 1958 
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H. A. JIEBEJEBA 


CPABHMTEJIBHOE’H3Y4EHHE AMNJIONAOB WH TETPATIJIONLOB 
SOLANUM, VERRUCOSUM SCHLECHTD 


(ITpedcmaeaeno axademuxom H. B. Luyunoim 22 XI 1958) 


Tiukuii MexcukaucKuli Aunnonqubili Bu Kaptodena S. verrucosum mp 
HaqexuT K cepnu Demissa Buk. Hexoroppie uz oOpa3iiop 3TOrO Bua OTJ 
yalOTCA yCTOHUMBOCTbIO K 3a00uleBaHHIO (buTOTOpOsOM HapaBHe Cc OOpas3ilail 
S. demissum Lind]. (?°) m nosTomy mpescTaBuIAIoT HHTepec AIA CeeKIMN Kap) 


Puc. 1. JIuct, userox fu aroga S. verrucosum. a — qunnony 
(2n = 24), 6 — Terpannoug (2n = 48), 1/3 Hat. Ben. 


q 


Topela Ha cbuTodtopoycroiunsocrp. Hamu Onin NOJLY4eHb} TeTpanlowqunie: 
pacTewua S. verrucosum y noxBepruyTbl CPaBHUTeJIbHOMYy H3YYeHHIO C JnMsI0- 
HHOH dopmol. | 

JA Mosy4eHuA NomMMOMOB cyxue cemena S. verrucosum MpOpalulHBaucb | 
B uamke Ilerpy na 0,5% BozHom pacTBope KorXxuluHa. Korga mpopocrkn Jo- | 
cTuran 1,5—2 MM, OHM BbICAKUBAINCb B ALMKH, a 3aTeM MMKUPOBaJIHCb B rop- | 
MUKH, WH MOCI€IHHe MPuKaNbIBaINCb B OTKPBITLIX NapHuKax. 3yecb xe POM | 
BbICAKUBAIMCh TAK*KE B TOPIUIKAaX JMMONIHbIe cesHUbI S. verrucosum. | 

Terpanuouyubie pacteuna S. verrucosum (2n = 48) ormu¥amucb oT AuM0- 
WAHBIX OoNbMel BereTaTHBHO! MomHOCTHIO. OOuaa BICOTa TeTpanulounzos 50— 
60 cm, a Aunuonzos 30—40 cm; cre6enb y TeTpanNonAoB TOILE HU CHIbHEe OK- 
pauleH aHTOIMMaHOM, JIMCT KpymHee, Oomee TeMHOH oOKpacKH, NOU MHCTAa Kpyn- 
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Hee u wpe. [nua Jncta cpequero apyca y Terpanoua 14—16 cm, y gunso- 
ua 10—12 cm. Bee uacru uperKxa y Terpaniowya Kpynuee, vem y AuMvionza; 
AuaMeTp BeHUNKAa y TeTpalionya 35—38 mM, y unionyqa 25—28 mm. Bee Te- 
TpalJIOHAHble CeAHUbI OTMMYAIMCb OT JHMIOMHbIX OoubueH BereTaTHBHO!i 
MOLLHOCTbIO, HO He BCe B OAMHaKOBOH cTeneHu. JBa pacrenua Oblwin CCOOeHHO 
‘MOWLHBIMH. Syecb WMeJIO MeCTO pacUlelIeHHe B KOMMUeCTBEHHOM BbIpaxKeHHH 
Mopoulornueckux MpusHakos. KuayOuu y Terpansoujos Oonee KpynHbIe, sem 
Y AuMM0“LOB, OOpasyloTcA TOMbKO Ha KOPOTKOM He, TaK 2Ke KaK My AMMONJOB. 
Ypoxali KryOHel B cpequHem Ha 1 pacrenue B 2—2,5 pasa Gombe. 

@eptusbHocTh Terpanouyos S. verrucosum 8B nepBbii rok momyyenna 
Oblla OVeHb CHH%KeHa MO CpaBHeHMiO Cc AunonZamu. V3 ymewmuxca y Hac 
B 1956 r. 22 vTerpannonyzos 


TOIbKO 2 pacTeHuA Lau ATOLbI = 2a 
OT CaMOOMbWICHHA, B TO Bpema we y \ro ~} eats ae 


Kak Y AMIMJIOMTOB Kaxwkoe pa- 
CTEHHE JlaJIO ATOJbI OT CAMOOTIbI- 


wa, { 
uenus. Beero B mepBbiii roy #yos he ae, | 


TloyueHo 7 ATO, OT CaMoomnbI- ey, \ 
JIGHHA, KOJIMUeCTBO CeMAH B Pr 

Hux of 27 0 73, ay unuon- < ys “ty ¢ ~ 
nos 150—200. 5 2% 6 


B 1957 r. or Kaxyoro u3 


HONHIMAOHAOB ObWIH BbICAKEHbI Puc. 2. Crpoenue xpomocomuoro anmapata y JHNNOK 
KIYOHH, a TakxKe MpousBeleH yx (a) u Terpannouga (6) S. verrucosum. Cpespi 
moceB Ce€MHH MepBOroO MOKOJICE- KoHYNKOB KopHel. SapvcoBaHo mpuH yse. 2500 


HUA TeTpanonyos. Depryib- 

HOCTb Kak KJ1yOHEBOrO, Tak HM CEMCHHOFO NOKOJICHHA 3HAYHTEIbHO BOS3pOCsa NO 
CpaBHeHHIO C MpesbIAyULMM TOJoM, NMouTH KaxKAoe pacTenne ao ATOMbI OT CaMo- 
ONbWICHHA. 3 MNOJHMJIOUTHBIX paCTeHHA Jaiu TaKoe %Ke KOMYeCTBO APO Ha 
1 pacTenne, Kak v Junsongpl. KonuuectBo ceMAH B ATOax or 50 go 114. 

B 1957 r. kak QunsOnAbI, Tak WM TeTPalJON{bI OblWIN B MaOOpaTOPHEIX yCJIO- 
BHAX MOJBeEprHyTbl HCKYCCTBCHHOMY 3apa2xKeHHIO arpeCCHBHbIMH pacaMH (pu- 
Todtoppl. Hu Te, Hu Apyrue He Obluin Nopaxeubl. B noweBbix ycJIOBHAX, HECMOTPA 
Ha CHJIbHOe paciipocTpaHeHue (PuTOHTOpPL!, U AHMIONALI u TeTpalonpp S. ver- 
TUCOSUM OCTABaJIHCb 3,OPOBbIMH LO 3aMOPO3KOB. 

LlnTromornueckHi aHaiu3 CexHIeB NepBoro HW BTOpOro CeMeHHOrTO MoKose- 
HHA TouMMIon“LoB S. verrucosum (sBcero ObWIO MpoOaHaJIM3HPOBaHO OKOJIO 
100 pacrenuii) noKa3au y Bcex CeaHUeB HasMune 48 Xpomocom, He OblI0 OOHapy- 
2%KCHO HH OMHOTO CyYaA BOSBpaTa K HCXOJHOMY YHCJy XPOMOCOM, YTO rOBOpHT 
O TOM, YTO NOMYYeHHbIM TeTpanOu BIOHE KOHCTAHTeH H XOPOWIO BOCIpous- 
BOAHT ceO6a pH CeMeHHOM pa3MHowKeHHH. Mopdosornuueckue OTMYHA TeTpa- 
TWIOHOB MOJIHOCTbIO COXpaHAIOTCA Kak pH KJIyOHEBOM, Tak HM Mp Ce€MCHHOM 
Ppa3MHOKeHHH. 


Ta6auna 1 


: Cyxoe Cpripoh Bec | Cyxol Bec Cyxoe 
Haspanue Uncno Cpipolt Bec | Cyxof Bec eee eace ioReeMa: ast seubeeren: 
pacTeHHA xpomocom | OoTBBI; r 6oTBbI, Tr % uacTH, T uacTH, r % 
S. verrucosum 24 bts) 9,0 | 10,40 140 | 13 | 9,28 
S. verrucosum 48 147 14,7 10,00 200 19 9,50 


B 1958 r. y AunonzoB u TETpaNONAOB UCCIeOBAINCb CbIPOH Hu CyXOH Bec 
HaJ3eMHOH HM NOJ3EMHCH (CTOMOHI M KOPHH) UacTel pacTeHHA, JIMCTOBAaA MOBEPX- 
HOCTb, HHTCHCHBHOCTb Tpakcnupalluu, a TakxKe MpoBofxwicd OnoxuMudecKH 
aHalu3 OOTBbI Ha CoepxKanne KpaxMasa, Caxapos, Seka, XOpoduda, acKop- 
6uuoBoli KucnoTH. Buoxumuyeckuii ananu3 spimonnen I. A. JlyKopunkosoi, 
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ct) | 
3a UTO aBTOP IpHHocuT eli rmyOoKxy10 OularofapHocTb. CEipo wu Cyxou Bec Halt 
3eMHOl YacTH TeTpationquBx pacrenuii B cpeqHem mo 10 pacreHuaM oKa- 
gayica B 2,7 pasa BbIlle, 4eM y AuMonMoB. Bec moysemMHol YacTu y STHX 2Ke 10 pac- 
TeHHM BbILe, YeM y AuMousos, B 1,4 pasa. 

Jlucropai mopepxuocTh | pacrenua y Aunousos (Mogcuer mpousBonMcA 
MeTOJIOM CIVIOMIHOH HakeliKH Joel wv MoueK JucTa Ha OyMary c MocexyouluM 
W3MepeHHeM 3aKNeeHHOM Molaqn) B CpewHeM Io 5 pacTeHHaM paBHa 420,3 cm?,, 
a y TeTpanmoujos 754,5 cm’, T. e. B 1,78 pasa Oonbule. MurencuBHoctb TpaH-- 
clupallun vu3y4alacb B KOHNMe HIOMA pu Temnepatype Bosqyxa 24,5° mw mpm OT 
HOCHTeIbHOH BaxKHOCcTH BO3Lyxa 64%. PacreHua cpesaluCb NOX pacilaBJeH-- 
HBIM TlapaHHOM M B3BeUIMBaIHCb, MOTepA BOMbI ONpeeiAIach MOCMeyIOULHMI 
B3BELIMBAHHeM Yepes OlpeseeHHble MpoMexkyTKH BpeMeHu. JunIonaMa uC 
mapsamocb 3a 1 vac c | m* ancroBoH mopepxHoctu 23,79 Tr BOI, TeTparJon- 
namn 31,8 r,—T. e. TpaHcnupallua TerpamonloB Oblia wHTeHCuBHee B 1,3 pasa.. 

Buoxumuyecknit anatu3 (Taba. 2) OOHAPy2xKHJ MOBbILIeHHOe CoOsepxKaHue 
B JIMCTbAX TeTpamlouLoB KpaxMavla, Geka, aCKOPpOMHOBOM KUHCJIOTHI WH XJIOpO-) 
(puna. Kpome Toro, B AMCTbAX TeTpalNOMAOB yCTaHOBJeHO IIpHCyTCTBue Oomee: 


Ta6Onauna 2 


Haspanue Uucs10 Cyxoe Hanae CymMa Cpipoit pps is ret 

pacreHua XPOMOCOM |} BellleCcTBO caxapoB 6e0K mr/100 r mr/100 'r 
a 
'S. verrucosum | 24 10,48 | 0,28 | 0,36 | 2,38 | 49,3 86,6 
S. verrucosum 48 10,00 0,42 OF ZEOe 58,8 ANA 


AKTMBHOH aMula3bl MO CpaBHeHMIO C Aunou,aMu. Y LuMIOM“AHbIX (OPM akTHB- 
HOCTb aMMJla3bl, BbIPaxKeHHad B MMJJIMTpaMMax TsuOKO3bI Ha | r cyxoro Be 
ujecTBa, cocTaBaetT 181, a y TerpanmonqHbIx dopm 207. AMuma3a ocyulecTBIA 
rHApou3 KpaxMadla mepey ero mepexooM H3 JIMCTbeB B KIyOHU. TeTpanonapi 
S. verrucosum, cofepKallive B JIMCTbAX OoubIe KpaxMasla, OOJafaloT BCAeL- 
CTBHe OO/IbINeH AKTHBHOCTH aMUJla3bl JIyUWeH CMOCOOHOCTbIO K eFo ruspomnsy. 
Bodbiiad BereTaTHBHaA MOWLHOCTb TeTPaNOUAHbIX pacTeHnHl, Oomee HHTeH- 
CHBHad TpanCciupallud uX B CO“eTaHHH C Oomee MHTCHCMBHO MLyULMMu Mporec- 
Camu (pPOTOCHHTe3a, O UCM CBUCTEIbCTBYET MOBbIIMeCHHOe COMepKaHHe B MUCTbAX 
-xmlopopudiia, 1 HalMdne Coulee akKTHBHBIX (PEpMeHTOB OOyCIOBMBAIOT HM OOJbITyIO 
TIPOAYKTHBHOCTb TeTpalJIOHAHbIX PacTeHHH MO CpaBHeHHIO C JMMOMAHbIMH. 


BcecorsHbli HHCTHTYT pacTeHHeBORCTBa Tloctynuso 
Jlenuurpay 21 XI 1958 


UMTHMPOBAHHAS JIMTEPATYPA 
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TEHETHKA 


B. ©. JIKOBHMOBA 


O BOSHHKHOBEHHH HW HACJIEQOBAHHH HEKOTOPbIX | 
HOBOOBPA30BAHMH; Y NUJEHWYHCel bIPEHHbIX PMBPHJLOB 


(ITpedcmasaeno axademuxom H. B. Luyuneim 8 X 1958) 


IIpu orgqanenHol ruOpugusalnu Hwapsaqy c ruOpuyamu, umMeromuMu B TOM 
WJIM HHOM COU€TAHHN NpPW3HaKH POANTEMbCKUX (POPM, MOKHO BCTPETHTb pacTeHuA 
€ HOBOOOpasOBaHUAMH, He CBOHCTBEHHBIMA HU OMHOMY u3 posuTemel. Stu HOBO-! 
OOpasoBaHuA MOABJIAIOTCA KaK MYTALLMM UM B JabHelmem mepeqaoTcs Mo Ha- 
cleqeTBy. OTqanennad rnOpuyusallua Kak Obl CTUMYJIMpyeT MyTalLHOHHbIli Mpo- 
mecc. B HacToale craTbe OyyT H31OXKECHbI PesyJbTATbI UCCEOBAHHH, MpoBo- 
AuBuiuxca B JlaOopaTopuu oTfalenHol ruOpuusattuu, pyKOBOMMOM aKaemu- 
kom H. B. Lnunnbim, mo u3zyye- 
HHIO BO3HHKHOBeCHHA M, Hacselo- 
BaHHA MHOPOMeCTHYHbIX IBeTKOB 
NWeHH4HO-NbIPeHHbIX rHOpHOB. 

_ Kak w3BecTHO, BCe 3JlaKOBbIe 
pacTeHHA UMeIOT LIBeETKH, COCTOA- 
lve U3 Tpex TbIUMHOK HM OHOFO 


ecTHKa, H3 KOTOPbIxX B JiaJibHel- 


mleM padbuipaioren sepxosi. Ta- Pic 1. Toole m avolinue sone Muoronerael 
KOe 2%Ke CTPOeHHeE MMEIOT H LMe- Seot Rumewitics ee 


HHUHO-lIbIpeHuble ruOpusbl. Ho He- 
KOTOpble, HHOra axKe KOHCTAHTHbIC (OPMbI B OT{EbHBIX WBeETKAX BMECTO 
OMHOFO HMeCIOT HECKOJIbKO Me€CTHKOB, H B laJIbHeHUIeCM U3 HHX pasBHBalOTCA 
TBOHHbIC HW TPOHHbI€ 3epHa, COCAHHEHHbIC y OCHOBaHHA. 
O MuHoronsioyquH 3e€PHOBbIX B JIMTepaType MMeIOTCA CJeLyIOUlHe JaHHBle, 
FOquna uv Ycxosa (°) y o3umoro suMeHa copta MosfoKcKul uw Camypukym 329 
OOHapyXHIM JBOMHbIe 3epHa, OfeTbIe OOWIMMH UBeETOUHbIMM WwIeHKaMH. Poctos- 
teBa (7) OTMe4UaeT BOSHHKHOBCHHE MHOFOMJOLUA y AYMeCHA NO BJIMAHHEM HEKO- 
TOPbIX ycoBHi cpezb. Mo u Huvian (°) omncpiBaior culyyali HaxXOxeCHHA MHO- 
XKECTBCHHbIX 3aBAZeH H CCEMAH Y AUMEHA, ABJIAIOULElOCA MYTAHTOM, BO3HHKIUMM 
B Bukuny B 1946 r. B pesybTaTe uppasMallun aTOMHO! OomOnl. Cagpikos (°) 
Hallie JBOMHbIC H TPOHHbIE 3epHa y MWleHHULI B ycloBusx AsepOalpxana. 
Tleppple JaHHbIe O MHOTONeCTHYHbIX IBeTKaX Y NLWCHHYHO-MbIPeCHHbIX PHOPH- 
JOB HaMu Obliu coobueHp! B 1951 r. B ornomieHuu oOpa30BaHHA MHOronec- 
THUHBIX I[BETKOB HHTepecua MuoroserHad muenuiua M2, cosqannas H. B. Lln- 
IMHbIM MyTeM rHuOpuAusaluH OSHMOM MmWeHHUbI CaparopcKast 329 x Agropyron 
glaucum Desf. npu MoBTOpHOM OMbIWICHHH NepBOrO MOKOJeHHA p2KaHO-NWeHHY- 
HbIM rHOpugom 46/131. Y stow MuHOoroweTHeH MUMICHHIbI, MOBOJIbHO MOJIHO CO- 
yeTaioulell MpH3HaKH MIUCHHUbI WH MbIPed H ABJIAIOMeHCA COBEPLICHHO HOBbIMH, 
56-xpOMOCOMHBIMM BHaMu Triticum agropyrotriticum perenne (Cicin), Hamu 
ObIIO OOHApy2KeHO HECKOMbKO pacTeHuli, y KOTOPbIX B OTJCJIbHbIX UBETKAX ObIIO 
no 2—3 w Gonee necTHKoB UpH HamwunH 3 THMMHOK. B JaibHeHlieM U3 Ta- 
KUX IBETKOB OOpa3syloTca BOlHbIe H TpoiHbIe sepa (cM. puc. |). SoKRE 
LluronormueckHl aHauiv3 pacTeHHi, NMOMYYCHHBIX U3 JIBOMHbIX WIM TPOMHbIX 
CeMAH, MOKa3al, TO BCe OHM UMMEIOT NOD WMNONZHbI HaOOp XPOMOCOM 
(2n = 56). Mourn ofHoBpeMeHHo c OOHapyxX€HHeM MHOPOMCCTHYHDIX IBCTKOB 
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Opin OOnapyxKeHbI rvuOpuabl Cc TepaTOMOrMyeCKHMH H3MCHCHHAMH HHOTO 
xapaktepa. B wperKax 9THX THOpHOB THIMMHKH B TOM WIM WHOM CTeICHH 
[IpeppallleHbl B MeCTHKH MIM TbIMMMHKO-MeCTHKH, T. €. OOPas0BaHUA, CO“eTAaIO- 
UlMe SJIeMeHTbI TuHeled u angpoues. Ha puc. 2 npesqcTaBienbl TeHepaTHBHBIe 
uaCTH OJHOFO 3 TaKHX WBeTKOB, Y KOTOPOroO HMeeTCH OCHOBHOM mecTuK (a) 4 

TPH TEUMHKO-NecTuKa, OOpasoBaBIIMXCA 3 TbIMMHOK. CTeMeHb H3MCHCHHA THI- 
UMHOK B M€CTHKH MOXET ObITh OYEHb Pa3/IMYHOH — HadMHaA OT He3HaUHTeJIbHbIX 


Puc. 2. Tenepatupuple uactu weerKa Tepata F; M2 X A. glaucum. a — ocHOBHOM mecTHK, 6 — 
2 — THIUHMHKO-MecTHKH, OOPa30BaBLUMecaA M3 TbIYHHOK 


H3MCHeEHHH B BHC BOJIOCKOB PblJIblla Ha BepWIMHe THIYHMHKH HM KOHYUAA TOJIHBIM | 
IpeBpalleHHeM THIYHHKH B IMeCTHK. 

Bce pacreuua C TaKUMM TepaTOJOrHYeCKHMH H3MeCHCHHAMH ABJIAIOTCA rHOpu- 
jamu F,, noulyueHHbiMu OT cKpeuwjuBaHuaA MuorovetHei nuennitb! M2 c npipesMy | 
A. glaucum Desf. umm A. elongatum (Host) P. B. uau c ruOpuyqubim mpipeem 
(A. glaucum x A. elongatum). 

Tipu qanbueliumx cKpeumBanuax MHoroneruel nuennus M2 c stamu 2xKe BUH 
WaMu biped unco THOpusoB c TepaTOJOrHyecKHMH H3MCHCHHAMH cocTaBmo | 
5,7%, a riapHad Macca pacTreHuii uMema OOblHOe cTpoeHue LBeTKoB. IIpu cKpe- 
ULMBaHHH MHOroseTHeH mueHuib! M2 c o3MMbIMH COpTaMM MueHHb Triticum | 
vulgare He ObImO0 MOMyYeHO HH OAHOFO TepaTa. 

K HacToslleMy BpeMeHH HaMu ucceqoBaHO Oovuee 50 pacTeHuli, umeroliux 
TepaTONOrH4eCKHe H3MeCHEHHA MOMOOHOrO xapaKkTepa. HeoOxoxumMo OTMeTHTD, 
4TO Y Pa3JIMYHbIX TepaTHbIX pacTeHHH, Jaxke OLHOFO H TOTO Ke MpOuCXo*mTeuuA, 
CTeleHb HM XapaKkTep H3MeCHeHHM ObIBaIOT Pa3JIMUHbIMH. Y OMHUX PacTeHHi BCe 
TBIUHHKH MOJIHOCTbIO IpeBpallleHbl B M€CTHKH, Y APyruxX — TOMbKO B OTACIbHbIX 
IBeTKaX H3MCHCHbI OTICIbHbIC THIYHHKH. Y HeEKOTOPbIX PaCTeHHH MOKHO Ha- 
OO aTb OOpasoBaHHe Tpex THIYMHKO-MeCTHKOB IIpH HaJIMUHM B STUX Ke WBeTKAX 
Tpex TbIYHHOK OOBIMHOrO CTpoeHua. 

Bce stu (bakTbl cBueTembcTByIoT O ToM, 4uTo y Muoromerueli mueHHUbT 
M2, KOHCTaHTHOH MO BCeM OCHOBHbIM NpW3HaKaM, B OTHOIWeHHu OOpas0BaHHA 
MHOFONeCTHUHbIX IBETKOB HW Nepewqaun M0 HaCJIeACTBy H3MeCHCHHA THIUHHOK B THI- 
4YHHKO-MeCTHKH MpOWCXofUT paciuenmeHve. CreneHb H XapakTep TepaTouoru- 
YeCKUX H3MCHCHHH COXpaHAIOTCA Ha MPOTA2KeHHN BCeX JleT 2%KUSHH pacTeHuii, 
COXPaHAIOTCA OHH M MPH KJIOHMpOBaHHH PacTeHHH, HO HaOmOaeTcA Bapbupo- 
BaHHe H3MCHCHHM B 3aBHCHMOCTH OT YCJIOBHH BbIpallMBaHuA pacrenuil. 

AHaTOMMYeCKOe CTPOCHHE THINMHKO-MeCTUKOB, OOpPa3s0BaBLIMXCA W3 THUMHOK, 
Pa3JIM4HO B 3aBHCHMOCTH OT CTeNeCHH H3MeCHCHHA. Y MaJlO U3MCHEHHBIX THUMHOK 
TOJIbKO B BEPXHeH 4YaCTH MMEIOTCA QJIEMEHTHI PbIIbILa, a B HWKHeH — OObUHBIe 
MIbWIbIeBbIe THe3 fla. 

Y THIUHHOK, B Oouee CHIbHOM CTeMeHN U3MCHHBUIMXCA B MecTuKH, oOpasyetca 
Wake 3aBA3b HW CeMAMOUKH. 

Heo0xoqumo OTMeTHTD, 4TO B OOUbIIMHCTBE CTY4aeB 43 OLHOM THUNK o6pa- 
SYIOTCA Ba CpociIMxca mecTuKa. Take cpociimeca necTHKH MMeHOT MHOrouO- 
NaCTHBIC PblIblla, Walle HeMpaBHJIbHOM (PopMpl (cM. puc. 2). Ha nonepeunom cpese 
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akoro ABOHHOFO MecTuKa, OOpaso0BaBlleroca 13 OAHOM THIYMHKU, MOKHO BuseTb 
Be Cpocuuxca SaBASH WH Be ceMAMOUKH. Ha puc. 3 mpescTaBleHb! ,onepey- 
BIH CP€3 HOPMaJIbHOH 34BA3H OCHOBHOrO mecTHKa, MMEIOIErO ONY CeMamog- 
‘Y, HW 3aBA3b JBOMHbIX NeCTHKOB C JIBYMA 
e€MANMOUKAaMH. 

OOpasopaHne AByx cpocmuxca necru- 
OB H OMHOM THIYMHKM JlaeT HOBDbIM mMate- 
Mal WIA CyKeHHA O Nponcxoxjennu 
‘€CTHKOB UH TbIUHHOK. 

_ Firx6puyos nogobusix cKxpemupannii 
TePHJIbHO, MW MbWIbHHKH MX, KaK MpaBuJo, 
© pacrpeckuBaroTca. F2 Moxer OniTb Moly 
€HO IIYTeM BOSBPaTHbIX CKPeUMBaHHl C 
MeHuweHh WIM C MUICHH4YHO-NbIpPeHHbIMH 
HOpusamu cTapuiux noKouenuii. 

_ Y rnOpunos, umeouux Teparosornue- 
KH€ H3MCHEHHA, CTeCPHJIbHOCTb BO MHOrO 
a3 Bille. MHOrounCIeCHHBIe OMbWIeHHA Te- 
‘ATOB MIbWVIbILOIO MINCHHILbI u PepTHJIbHbIMU 
IMCHH4HO-lbIPeHHbIMA THOpHamMu OcTaloT- 
A OObMHO Oe3pesyJIbTaTHbIMH. 

OjHako HaM BCe xe yal0Ccb NOy4UTb 
acTeHuaA Fe, umeroulue TepaTosoruyeckue 
‘3MeHeHHA. B otanune or Fi, cremenb 
3MeHeHHA y Fe Oblla HuxKe, HU MbVIbHUKH 
ACTPECKMBaINCb. B STOM OTHOMICHHH HHTEPECHb! MbWIbHHKM, Y KOTOPbIX B BepXx- 
(eH YaCTH HMCIOTCA 92JICEMeHTHI MeCTHKa B BUC Pbliblla, a B HMKHeM YACTH OH 
pacTpeckuBaeTCA HM HMeeT HOPMaJIbHYyIO 
IIbWIbILY. 

Pactenua Fe camodepTHJIbHbIl, HO 
B H€3HauHTeIbHOH cTeneHu. Kpome To- 
TO, C€MeHa, 3aBA3aBLIMeCA OT CaMOOMIbI- 
JICHHA IPH H30AWMH KOJIOCbeEB, OKa3a- 


Puc. 3. Tlonepeuubiii cpe3 uepes 3aBa3b 

OCHOBHOrO NecTHKa, HMerIOWULero OJHy Ce- 

Manouky (a), H ABOHHbIX MecTHKOB, OOpa- 

30BaBLIMXCA 3 THIYHHOK HW HMEeIOUIMX 

10 Be CpoOclIMxcA 3aBA3H C JBYMA ce- 
MamouKamu (6) 


Ta6auua 1 


STeneHb UW3MeHeHHA PTBIYMHOK B MeCTHKH, 
MW MHOromecTHuHOCTb 


F, F. F; F, 
JIMCb HexkH3HeECTOCOOHbIMH. CemeHa, M0- 
JIYYeHHEIC pH CBOGOAHOM TepeKpecTHOM 
[ OMbIICHHH, Maiv xopouime pacrenua Fs. 
erst eMeHeuna B Fs HaOm1ofjasocb paculenieHHe Kak 
BRE EIROE 10.10; oO MopdouoruyeckuM vu OvouOrMyecKHM 
OalIbHOK WIKase Nolo Prelit eel “ r 


COJIMYECTBO ILBETKOB C 
M3MeHeCHHAMH, % 

CoOuIMYeCTBO IBeTKOB, 
MMeIoulux mo 2—3 
JOMOJHUTCJIbHBIX Mec- 
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lipH3HakaM, Tak M B OTHOMeHHH CTpoe- 
HMA MbWIbHHKOB. Y OOVJIbIUMHCTBa pa- 
cTeHuii Fs cremeHb mpespallleHua THI- 
YHMHOK B TeCTHKU Oblia MeHbILUeH B CpaB- 


HeHHM Cc TakoBol y Fi nu Fe, Ho BMecTe 
C TeM y 3THX Ke pacTeHH MpPOABHJINCb 
OTIGIbHbIe MHOFOMeCcTHUHbIe ILBeTKH, 
‘OUHO TakHe, Kakue BcTpeyarorca y MuoronerHei muenuubr M2, Pactenua Fs 
[asi CeMeHa pu CamMoonbiieHuu. MB 3TOM OTHOLICHHH OCOOeCHHO HHTEePecHo M0- 
‘OMCTBO OJHOrO 43 pacTeHul Fs, umeroujero HaMOO/IbIIee KOJMYeCTBO H3MeHeH- 
Ix wBeTkoB. M3 11 pacrenut 8 umMewM BHOBb M3MeHeHHA, a 3 pacTeHuA 
IMC OObIIHOe CTPOeHHe TeHepaTHBHbIX OpraHoB. Y pacTenu Fa crenenb 
IpeBPallleHHA TLIYHHOK B MeCTHKH Oblia eule MeHbIWeH, uem y Fs, u MposABHMaCb 
)Ha TOJIbKO B TOM, YTO Ha KOHILaX THIYHHOK ObWIH BOJIOCKH, CXOQHbI€ C 3JICEMeH- 
raMH PbWIbIla MecTHKa. OAHAaKO HCO MHOFOMeCTHYHBIX WBeTKOB B Fa 3Haun- 
reJIbHO BOSPOCIO, YTO BUHO u3 Tabm. 1. Takum OOpa30M, B Karo Mocezy10- 
eit TeHepalluM YMeHbIUaeTCA CTeNeHb ABOHCTBECHHOFO CTPOCHHA THIMMHOK, T. €. 
<OJIMUCCTBO THINMHKO-MeCTHKOB, a YBeJIMYHBaeTCA UNCIO MHOFomeCcTHUHbIX 
IBETKOB. STO ABJICHHE MOXKHO pacCMaTPUBaTb Kak MIpolecc HeKOTOPOH HOpMa- 
IM3allMM B CTPOeCHHAX TeHePaTMBHbIX OPraHOB UBETKA, YCWIMBAIOINMUCA C KaxK- 
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THKa TIpH HaJIM4uHH 


3 TBIYMHOK, % 0,0} 0,3] 0,7] 1,8 


nol mocemyrouje renepatuet. Ilecruxu, OOpasoBaBlinecA W3 TbIIMHOK, MPH 
HMMAIOT TOIHOe cTpoeHHe u CyHKWMH PHHeedA, a HEMOCTAaIOlHe YacTH UBETK 
T. @. aHfpoleH, Kak Obl pecTaBPHPYyIOTCA M3 HOBbIX MVIOMOJMCTHKOB. | 
O6pasoBaHue M3 OMHOH THIUHHKH JBYX CPOCIIMXCHA NeCTHKOB y rH6puyoB 
TpaHCopMUPYeTCA B MOCMELYIONNX MOKONCHHAX TIaBHbIM OOpasoM B HalipaByl 
HH OOoco6IeHHH KaxKOrO MecTHKa B CaMG 
CTOATEJIbHbIM, B pesyJIbTaTe YeETO MpPOUCx 
JAT MHOPOMeCTHUHbIe WBETKH, HO 4YaCTO H 
KOTOpad CBA3b MPH OCHOBaHHH MeCTHKO) 
BCe Ke COXpaHAeTcA. OHako He Bce MecTHy 
KH Pa3BUBalOTCA IOJIHOCTbIO, He€KOTOPHI! 
u3 HHX OCTaIOTCA B 3A4aTOUHOM COCTOAHHW 
B HeKOTOpbIX xe CyYatx MecTHKH 
oOpasoBaBlnecA H3 OHOM TbIUMHKH, } 
MOCeLyIOUNX MOKOIeHHAX TpaHcopMupy) 
IOTCA B OHH NeCTHK C OOMeH 3aBA3bIOl 
HO C JByMA cemanoukamu. B JaibHeluen 
HeKOTOPbIe H3 HUX JaloT OIM3HeMOBbIe CeMe 
Ha, T. €. CeMeHa, MOKpbITHIe oOmlel 0060: 
noukol. W3 Taxux CeMAH BbIpacTator Bs 
poctKa (puc. 4). Oru pocTku cpaBHUTeIbHA 
JIETKO MOXKHO pa3sbeHHHTb HU MOYUHTE 
JBa CAMOCTOATEJIbHBIX PaCTCHHA C MOJIHbIN 
J\MT1JIOMHbIM HAOOPOM XPOMOCOM B KaxK LON 
M3 HUX. 
MurepecHo OTMETHTb KOPpeJIALHIO MCX 
TY MHOFPOMecTHYHOCTbIO IBeTKOB HW OOLLHI 
cTpoeHuemM wu Onosorneh Muoroerell 
mueHuubr M2. IIpu pacuenmeHuu mpus 
HakoB B Fs yu Fa BbIACHHIOCb, YTO Y pa 
TeHHH, HMEIOULHX OOJIbIIOe CXOJCTBO + 
MuorosetHel muenunet M2, Oonpue Tak 
2K€ H MHOFOMeCTHYHBIX UBeTKOB; y TeX 
Puc. 4. Pocrox o6pruHoro cemeHH (a) pacTeHui, KOTOppIe OoNbIUE OTIIMUAIUC? 
H [pa pocTKa O1M3HeoBoro ceMeHH (6) oT MuoroetHeh mueHuiubt M2, Ope 
KaK IpaBHJIO, OObMHOe CTPOeHHE I[BETKOB 
Ilyrem cucremaTuyeckoro oTé6opa yasocb nowyuuTb cemMbu Muoroverue! 
mmeHuib! M2, y KOTOpbIX MHOPOMeCTHUHBIX UBETKOB OOpasyeTCA 3HAUHTEJIbH! 
Ooulblle, YEM y MePpBOHAYaIbHO OOHAPY2KeCHHbIX PaCcTeHHH C STHM MpH3HaKOM 
CrelleHb IIpoOABJIeEHHA MHOronecTHuHOcTH wWBeTkoB y MuoroyerHelt mMeHHIt 
M2, Tak *%e Kak H MpeBpallleHHe THMMHOK B MecTHKH, y ee rHOpusyoB Moxe 
W3MCHATbCA B 3ABHCHMOCTH OT yCIOBHH cpefbl. HanOonee nomHOMy MpoxBue 
HHIO STHX CBOHCTB CMOCOOCTBYIOT OOMJIHE MUTATeIbHBIX BELECTB B MOUBe, BB 
COKaH BJla2%KHOCTb, YKOPOYeCHHbI CBETOBOH JIeHb HM YMepeHHad Temmepatyp: 
BO BpeMA HavalbHOrO (OpMHpOBaHHA Hu Anddepeniualluu KowOCca. 
Hsyuenve BO3HHKHOBCHHA HW HaCseOBaHHA HOBOOOPas0BaHUl Jaer OCHOBA 
HHA WIA Ooee rtyOoKOrO NOHHMaHHA BOMpoca CuOreHuH HU BUOCOpas0BaHHA 
a TaKXKe BOSMOXKHOCTh CO3aHHA HOBBIX (OPM C MOMe3HbIMH IIpH3HakaMH. 


[napubli OoTraHvyecKkHli cay Ilocrynuu10 
Axayemuu Hayk CCCP 28 VIII 1958 
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Jloknagn Akanemun Hayk CCCP 
1959. Tom 125, Ne 1 


rH POBHOJO‘H 


A. B. MOHAKOB u 10. HW. COPOKHH 


ONbITb] HSYYEHHA XMLWHOrO MMTAHWA WAKJIONOB 
C NOMOLIbIO H3OTONHOM METOANKU 


(ITpedcmaeneno axademuxom H. H. Ill manvzaysenom 15 XI 1958) 


XuUHEIM OOpas %KusHH WHKIONOB u3BeCTeH JaBHO (°). O KomnuecTBeHHO 
CTOPOHE HX HTaHHA NepBble cBeqeHuA MpuBosAtca J[310Oanom (7) u mo3sqHee 
‘Borarosoi (?) 1 MeuKosoii (°). HasBanuple paOorbl JaioT KOHKpeTHoe MpeycTaB- 
JIGHHE O MOTEHILMaIbHOH CNOCOOHOCTH WHKJIONOB NOTPeOJATL pa3JIHUHbIe BHI 
BOJHBIX OecnO3BOHOUHLIX. OHaAKO OHH HE OTBEYAIOT Ha BOIPOC — B KaKOii cTe- 
Ne€HH yCBanBaeTcaA TOT WIM HHO Buy KOpMa. Mexyy Tem, cBeqeHua 00 yc- 
BOACMOCTH Pa3JIHYHbIX KOPMOB NOMOMIN Obl NpaBHJIbHO OObACHHTb pa3sIMdnA 
B BeJIMYHHAX CYTOUHBIX PalHOHOB WHKJIONOB MpH NHTaHuM UX pasHbIMH BUuaMu 
BOJHBIX 2KHBOTHBIX. 

J\1A BbIACHeHHA BOMpoca 06 ycBOAeMOCTH Pa3JIMYHBIX KOPMOB AByMA BulaMu 

TIpeCHOBOAHbIX WuksonuA — Acanthocyclops viridis Jur. u Mesocyclops 
leuckarti Claus mb paspa6orain n30TOMHy!O MeTOAUKY, MO3BONAIOMLYIO yUeCcTb 
¢ MOMOMbIO u30TONAa yrsmepoga (C14) KomMuecTBO yCBOeHHOrO MMH %XHBOrO 
‘KOpMa B KpaTKOBpeMeHHOM onbiTe. PaOora Obwia BbIMOIHeHa seTom 1958 r. 
B Uepemmanuckom 3amuBe KyiiOpnuescKoro Boox panna. 
_ OnbITHI cTaBuJIMCb cexytoulHM OOpasom. B KpucTanmusaTopbl oO6bemom 150— 
200 cm’, HanouJHeHHbIe BOOM, B3ATOM U3 BOLOeMa MH MpesBapuTeIbHO Npoduyb- 
‘TPOBaHHOl vepes MemOpaHHbIi (buJIbTP, BHOCHJIMCb MOMOBOspesbie OCOON ILMK- 
JOMOB B KOsIMYecTBe OT 10 fo 25 sK3emnuapoB. B KayecTBe KOPMa HCIOIb30- 
BaJIHCb Pa3JIHUHbIe BHIbI paiKOB (buJIbTpaTOpoB, MeyeHHbIx C'*, a. HMeHHO: 
Daphnia longispina (2 pasmepubie rpynnpt), Diaptomus graciloides u D. gra- 
cilis, Diaphanosoma brachyurum nu Ceriodaphnia quadrangula (2 pasmep- 
HBIe Tpynnbi). BpenaspaHHble padKH MeTHJIHCb MyTeM BbIpalllMBaHuA UX 
B KYJIbTy pe MeveHHbIx C!4 npoToKOKKoBbIX BOZopocsen (*). Tlomerupiuecsa paiku 
OJHOrO BHAa MU ONpPeeeHHOrO pasMepa OTMBIBAJIHCb OT BOMOpocseH H TMWepeHo- 
CHJIMCb B HeakTHBHYIO Cpely ((bubTpOBaHHy!0 BOy) WIA ocBOOOKAeHMA KH- 
I€C4UHHKOB OT OCTATKOB MeYeHOorO KOpMa. SaTeM HeOobIaA YaCTb PayKOB 
(15—20 wityk) BbicyWmBaslach Ha CTeKJIe, H Ha IIpHTOTOBJIEHHOM TaKHM CIIOCO- 
6oM Mmpenapate nok TOPMOBbIM CYeTUNKOM OMpesenANach UX OOMad palnoak- 
THBHOCTb. Tlocne STOro paccuHMTbIBalaCh PpalMOaKTHBHOCTb oOfHOro pauKa (1) 
B HMIlyibcax B MuHyTy. J[pyrad YacTb MeYeHBIX pakoOOpasHbIX TOFO %e pa3- 
Mepa lpeiaralacb WHKIONaM B Ka¥eCTBe XKHBOrO KOpMa. 

Yepes 1—2 cyTok mpousBo_uica mopcuer yOuTbIX H YaCTHYHO CbeCHHbIX 
oco6ei; MHKJIONbI OTaBIMBaIuCcb, MH Moce ocBOoOoxKeHHA HX KHIUNCTHHKOB 
B HeaKTHBHOH cpee Ha BbICyUICHHOM MIpenapate onpexeiAach BEMMUHHA Paluo- 
AKTUBHOCTH HX Tela. OTa BewM4MHA B pacdere Ha OAHOFO WHKJIONAa COOTBET- 
CTBOBaIa palHOaKTHBHOCTH OpraHHMUeCKOrO BELLECTBa X%KePTBbI, YCBOCHHOrO 
Wuksonom 3a 1 cyrKn (r). aa Toro uroObl BLIACHHTb KOJIMYCCTBO OpranHye- 
CKOro BellLeCcTBa, YCBOeCHHOe WHKONaMu 3a C¥eT NuTaHHA MCYeCHbIMH PpadKaMH, 
MbI ONpeeAJIM B MOCIeAHHX BeCOBOE KOJIMYECTBO yruiepofa, NPHXOAAULeecA Ha 
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| ummysibpe akTuBuoctu (C,). Benmununa C, ompexeianach Kak OTHOUICHHE Cpez- | 
Hero CofepxKaHHA yruiepoya B Tee OMHOTO pauka K €fO pasMOaKTHBHOCTH (r,).) 
Tak, HallpuMep, ecslu ColepxKanne yrepoga B Tee OHO WepnoxapHHn paBHo} 
3,2 1, a pajluoakTuBHocTs pauKka cocrapser 64,1 amn/MuH, To BelM4MHa C, 


3,2 
OyeT COOTBETCTBEHHO paBHa g7q = 0,057 C Ha ummysic. 


CoyepxKanue yriepofa B Teme padKOB yCTaHaBJIMBalOCb MCTOAOM MOKporo 
coKatTua (°). Tockoapxy Cl nepenocutcsa “3 Tela KePTBbI B TeO XHULHHKAa B CO- 
cTaBe yIvlepowHbIx Wenel, BemwunHa C, B YCBOCHHOM XHU[HHKOM BECIILeCTBe) 
ocTaeTcad Heu3MeHHOH. Orcioyla KOJIMYeCTBO YCBOCHHOFO IWMKJIOMaMH BeLLeCTBa 
2KepTBbI (Cz) MOxHO paccuuTaTb 0 dopmysie: Cg = C,-r mr C Ha 9K3eMIIAp. | 

O6 wHTeHCHBHOCTH MuTaHHA Jy4Le CyAHTb MO BeMYHHE MpOWeHTHOrO OT-) 
HOWICHHA KOJIMUCCTBA YCBOCHHOFO WHKJIONOM 3a CyTKH yrulepofa OpraHnuecKkoro 
-BeulecTBa K OOuleMy Cosep2xKanuto C B ero Teste (*). Oty BemMYHHY MbI OOO3HauaeM, | 
Kak IIpOWeHT CyTOUHOTO BosOOHOBeHHA Tela, P. 

PesybTaTb OMbITOB cBeseHb! B TaON. 1, re NpHBOAUTCA TaKxKe BeMYMHAa 
CpeqHecyTOUHOrO pallHoHa, MOyYeHHaA TepeMHOAKeHHeM COlepxKaHuA yrue- | 
poga B | 9k3emmmape KopMoBoro OObeKTa Ha OOMee YHCIO CbeACHHbIX 3a CYTKH | 
oco6eli H JeleHHOe Ha KOMHUeCTBO WHKJIONOB B onbire. OTHOWeHHe YCBOCHHOTO | 
OMHHM ILHKJIONOM KOpMa kK Cpes{HeCyTOUHOMY pallHOHy aeT HaM MpOlWleHT yCBos- 
€MOCTH. 

Kak BugHo v3 TaOn. 1, BeMYHHbI CpeHeCyTOUHbIX pallMoHos (B {C) BbICOKK 
HW B OTJ@IbHBIX Cy4aAx MpHOMxKaIOTCA K BeMYMHE COfepmKaHHA yruiepowa 
B Tele CaMuX WHkKIONOB. Takad CpaBHHTeJIbHO BbICOKaA HHTCHCHBHOCTb MMTa- 
HHA padKOB HeCOMHCHHO CBA3aHa C TEM, TO OHH YCBaHBaIOT JIMWb HeOOJIb- 
mol Mpowext oT yOuToro uMu Kopma (M. leuckarti 4,8—7,2%; A. viridis 9,4— 
27,7%). OuesuiHo, KouleOaHHa B BeJIMUMHE pallHOHOB pH NMTaHHH WuKJIO- 
TIOB pa3HbIMH KOPMAMH HMEIOT ONpeeIeHHy!0 CBA3b CO CTeMeHbIO HX YCBOA- 
MOCTH. , 

B onpitrax c M. leuckarti Benu4uuHa CyTouHOrO pallMoHa pH MMTaHHH pas- 
HbIMH BUAaMH padKoB KoNeOueTca oT 0,7 fo 2,3 y MpH coxepxKaHuH yrvieposa 
B Tele CaMoro WHkKJoNa 2,5 y. HanOouee BbICOKHM OKa3aJICA PallHOH B TOM CJly- 
yae, KOra KOpMOM OblIM AMatpaHO3OMbI uw JapHuu; HanOouee HH3KHM — pH 
MHTaHHM J\uanTOMycaMu uw WepvoxapHusamu (onpiTst NeNe 3—6). OgHaKo, o6pa- 
IaACb K IIpOLeHTY YCBOCHHOrO KOpMa, Mbl BAAMM HHY!0 KapTHHy: HavMeHbILeMy 
‘CYTOUHOMY pallHOHy COOTBeTCTByeT HaHOOJIbUIHH MpOWeHT yCBOeHHA, HM Hao- 


OopoT — HavMeHbIIMH MpoleHT ycBoeHuA HaOwOfaeTCH pH MaKCHMaJIbHOM 
palluoue. 


B onpirax c A. viridis npu ckKapMiuBaHun WnkKsonaM JapHuit, uanTomycos 
H MacanHo3om (onpitb! NeNe 3—5) cyTOuHble pallHOHb! JOBOMbHO Ou3KH Mey 
coOoH. OxHako MpoleHT yCBOeHHA pH 9TOM 3HAUHTeIbHO KOMeOueTCSA. 

Tak, yCBOAeMOCTb AMaNTOMyCOB B Ba C JIMWIHUM pa3a MpeBbliliaer TaKOByIO 
Tapuuit v BbILIe ycBoxemocTu AuacdaHosom. IIpu nuTraHun Wepuosabuusamn u Be- 
JiM4MHa pallMoHa, H MpOWeHT ycBosemMocTu Obl HaHOouee BbICOKUM. 

IIpomeut cyTouxoro Bos06HoBeHuA (P) Kome6metca B onbITax c C. leuckarti 
or 2 10 6,0% uy A. viridis or 5,1 no 25,7%. Cama Besuunna P, aBmaacb NoKa- 
3aTCJICEM MHTCHCHBHOCTH NHTaHHA, 3aBHCHT KaK OT KONM¥eCTBa NoTpeOeHHOrO 
KOpMa, Tak uM OT efo ycBosxemoctu. B cayyae, ecu KOMMYeCTBO MoTpeOmeHHOrO 
KopMa (BelM4MHa pallMoHa) He Orpanu4uBaerca cbaKTOpom JocrynHocTH (cTe- 
N€Hb MOJBYXKHOCTH XKEPTBbl, pasMepbl Teva u T. I.), KomeOaHua P npn pasHbix 
KOPMaX 3aBHCAT OT UX ycBOAeMocTH. TaKoe COOTHOMWeHHe BeuUUHbI P y yc- 
BOACMOCTH MBI HaOwOqaem B ombitax c A. viridis — KpynHbIM CHJIbHBIM XHUL- 
HHKOM, JIA KOTOporo (akTOp AocTyMHOCTH B YCJIOBHAX Halllero 9KCMepHMeHTa 
pellatoulero sHaveHuA He ume. HaoOopot, y M. leuckarti, xapaxrepusyt- 
Ulerocd HeOO/bINMMH PasMepaMu, (akKTOP AOCTYMHOCTH CyUIeCTBeHHO BMMAeT 
Ha BeluinHy P, KoTOpad 3aMeTHO CHMKaeTCA pH MMTaHHH KPyNHBIMH NOL- 
BHWKHBIMH (bopMaMu (ualiToMyc) mu copMaMu Cc MpowHOM paKoBuHKol (Wepno- 
japuus). 
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C nonwxkeHneM Temiepatypsi (onbirbt Ne 16 c M. leuckarti) BenwunHa cpeque 
CyTOUHOrO pallHOHa He H3MeCHAJIAaCb, a YCBOACMOCTb KOpPMa Pe3KO Malaya, 4TC 
cpa3y CKa3alocb Ha MpoleHTe cyTOUHOrO BO3OOHOBJIeHHA. ; 


MuctutyT Ononornu Bo_oxpaHHHuy ‘ a Tocrynuso - 
Axkajemun HayK CCCP. . 12 X1T}1958 


UHTHPOBAHHAA JIATEPATYPA 


1Y. 5B. Boratosa, Tp. Capatos. org. Kacnuticx. dua. BHMPO, 1 (1951) 
H. A. 3w6aun, JAH, 17, Ne 6 (1937). 2? T.M. MemwxKxosa, Tp. CeBaHcKkow rug 
, 18 (1953). 410... Copokun, A. Mewrxos, JAH, 118, Ne 1 (1958) 
CopoKkuuH. Brana. HUucr. 6uon. sogoxpanuntum, AH CCCP, Ne 3, 66 (1958) 
umann, Lunds. Univ. Arsskr., Avd. II, 19, Ne 7 (1923). 
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es  foxrnayge Anangemuu nayr CCCP 
1959. Tom 125, Ne 1 


MHKPOBHOJIOVH A 


M. H. MEMCEJIb u E. A. KABAHOBA 


JIKOMMHECILEHTHO-CEPOJIOTHYECKOE PACMO3HABAHHE KOJIOHHHM 
BAKTEPHM KMWIEYHOM FPYMtibl 


(ITpedcmasaeno axademuxom B. H. Mlanownuxoeoim 3 XI 1958) 


B HacToOAlee BPeMA M3BECTHHI Pa3JIMUHbIe CNOCOOHI IIpHMeCHEHHA JIOMHHECLCH- 
THOM MHKPOCKONHA JWIA BbIAeeCHHA HW MCHTHPUKAaLNH BHPyCOB, PaCTBOPHMbIX 
AaHTHTeHoB, OakTepHaJIbHbIX KJICTOK, MMKPOCKOMMYeCKHX TpHOoB uw MpoTu- 
cTos (1%), 

Bo3MOXHOCTb TIPH2KU3HEHHOFO JIOMHHECICHTHOFO BHIABJICHHA COBCeEM MOJIO- 
Wbix, 5—6-yacoBoro Bo3spacTa, KOJIOHM KHINeUHOM MalouKu Oblla moKasaHa 
B paOore Melicena u Crpaxosoii (+). ApKoe cBevenne TaKUuX KOJIOHM OCTHTaJOCb 
UX OOpadoTKo bryopecuMpylouluM KpacuTemem (ii yopox poMupoBaHHem) akpu- 
TMHOBLIM OPaH>KeBbIM HEMOCPeACTBEHHO Ha MeMOpaHHOM dbusbTpe. Kpacuresb 
MOMBOAHICA NOX ThWIbHy!0 CTOpony MeMOpaHHOrO *usbTpa. 

IIpu 9Tom cnocobe diyopoxpomupoBaHusA OakTepHu B KOJIOHHAX OCTAIOTCA 
2KMBbIMH; NON HaOJIIOQCHHeM B JIIOMHHECILEHTHYIO JIVMY WIM MHKPOCKON KOJIOHHM 
MOryT ObITb CHATHI KANWJIAPHOH MuNeTKOM DIA MepeceBa uw NOABeprHyTH! aJb- 
HeHIMeMy HCCJIELOBaHHIO C WebIO HX HACHTUPUuKAalUH. 

HenocpescrBenHoe duryopoxpoMupoBaHue Ha MeMOpaHHOM (uJIbTpe M03B0O- 
JIMJIO HE TOJIbKO BbIABJIATb, HO HW B OMPeeNeHHbIX yCIOBHAX LuddpepeHuupoBaTh 
MOJIOJ[bIe KOJOHHM OaKTepHi KuIWedHON rpynnpr. Meticenb, KaOanopa u Jlesnua 
HaOIOLau pa3sJIMUHA B JIOMMHeCHeHUnu 8—9-uacoBbIxX KOJIOHHM OaKTepHit An- 
3CHTEPHM MH KHINCYHOH MaJlOUKU, BbIPalleHHbIX Ha MHTaTeIbHOM (PyKCHHO-CyJIb- 
(buTHOW cpeme u OOpaOoTaHHbIX aKPUHAMHOBbIM OpaHKeBbIM. OfHakO 9TH pa3- 
WM4MA He BCela MOXKHO CUNTAaTb BIOHE HajlexKHbIMH. 

Meroy, JHOMHHECILEHTHO-MHKPOCKOMMYECKOFO BbIABJICHHA MOJObIX MUKpOO- 
HbIX KOJIOHHM Ha MeMOpaHHbIX PuJIbTpax OTKPbII BOSMOXHOCTh OOHApyxKeHHA 
paHHuux CTaquii tbaronusuca 9TuUX KOMOHHE (°). 

B sOMHHECILEHTHOH MuKpocKoNHH OOOH HHTepec MpescTaBAeT TO Hallpa- 
BJICHHe, KOTOPOe CBA3AHO C HCMOMb3OBAHHEM JIKOMHHECILMPYIONMX CbIBOPOTOK. 
3a ocueqHue BpeMA OMyOMMKOBaHO 3HAYHTeIbHOe KOMHYeECTBO paOOoT, B KOTO- 
PbIX C YCN€XOM MPHMEeHAJIMCh JNOMMHECILMPYIOUNe CbIBOPOTKH AVIA BbIABJICHHA 
aHTHreHa WH AHTHTe B MMKPOCKOMNMYeECKHX MpenapaTax C Weblo u3syFeHHA 
OTICIbHBIX BOMpocoB BHupycouorHH, MuKpOOvOJOrMH, HMMYHONOruM WM WHTO- 
NOrHun. 

JltomuHectupylollue aHTUTesa B HacTOAUee BPeCMA MpPeHMYINLeCCTBeCHHO IIpH- 
MCHAIOTCA WIA WLeHTHpUKAallMH OTACIbHbIX OakTepHa/IbHbIX KJICTOK H BHPYCOB 
B MMKPOCKOMMUCCKHX Iipemapatax, MPHPOTOBJICHHEIX M3 MOYBBI, BOI, H3 COCKO- 
60B H OTMeYaTKOB 3 OpraHos. 

B yaHHolw paOorTe Mbl MOMbITaIHCb HCMOMb30BaTb JIKOMMHCCILMPYIOUlHe CbI- 
BOPOTKH JIA CeposOrMuecKolk weHTHpUKAlHH MOJOMbIX OakTepHaJIbHbIX KO- 
JIOHHH. se 98 

B necreqopaHHun MWpHMeHsAucb TiOOyIHHOBbIe (PpakUuu AMSeCHTePHHHOU Mi 
xonu OB cpipopoTrKu (mocmequaad GOblma nomyyena MMMyHu3alluel KpoulMKa 
TOKCHTCHHBIM IUTaMMOM KHUeYHOH ManorKH O41 By). OOe ucxoMHble CbIBOpOT- 
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| 
KH OOJaflaiH BbICOKHMM MpeWHNHTHPyIOUIMMH MH allJIIOTHHHPYIOUHMu cod] 
CTBaMH. 

Merxa CbIBOpOTKH H30lMaHaTOM (pryopectlenHa OCYLIeCTBIANaCb MO ME€TO, 
Kyuca u Kannana (5); ocso6omenne losy4aemoro KOMMeKCa OT n3ObITKa 43 
ilHaHata ¢blyopeciteuHa mo Metoxly Moygu, Tompamana u Tomaconua (°). Jliomune 
Wupyroulad KOM O43; Bg chiBopoTKa Oblia MpHroTOBJeHa HaMH, a AH3CHTepHE 
Had JIOMHHECIMpylollad CbIBOpOTKa Oblia NoswyyeHa uM MpeWocTaBleHa HaM [JE 
paOotnt A. HW. Iny6oxkuxoi. 

Jia JOMMHeCHeHTHO-MHKpocKONHYecKOrO HaOMIOLeHHA BOsOyxKeHHe JK 
MHHECCLCHIMM BbI3bIBAIOCb CHHAMH JIyYaMH OT OCBETHTeIA C APKHM TOUCUHb) 
UCTOUHHKOM CBeTa (HU3KOBObTHaA Jamia K-30 uu pTyTHO-kBaplleBad ropeK 
CBU 250-3). Kononuu ucculeqoBaJIvCb B OTPaxKeHHOM CBeTe IIPH yBeIMYeCHH 
B 40 pa3 npu nomomn oObtuHoro Mukpockona MBV-1, cnaOxKenHoro JHoMHHeS 
WeHTHBIM ofak-usui0oMuHaTopom OV-17 uaa npu yBeinuennu B 12,5—25 pa 
yepes syny-mukpockxon MBC-1. | 

Ham uccneqopanna Obwin mpoBesxeHbI Ha 4 wWiTamMMax OakTepHii useHTepHt 
@ynekcuepa u 6 WITaMMaX KHUICUHOM MaO¥“KN, Ba 43 KOTOPbIX Obl TOKCHTe 
HbIMH) (OssBs uw O111Ba). | 

TlepponavaibHo Obwia u3y¥eHa BO3MOXKHOCTh ueHTHupUuKalMH OaKTepui ni 
ommeyaTKaM Ha IIpe—MeTHOM cTeKJe C KOJOHHH, BbIPOCWwMX Ha MeMOpaHHO. 
(busbtTpe. Takue ormevaTKu (puKCHpOBasUuCb Hu OOpabaTbIBaHCb JIKOMMHECIIMpy 
lel CbIBOpOTKOM, Kak OODTUHbIM Ma30K. IIpuH 9TOM BbIACHHJIOCb, YTO B Mporec 
oOpa6oTku MpenapaTa MpoucxofHIO HeEKOTOPOe pa3MbIBaHHeE OTMeVaTAaBIINXe 
KOIOHHH, TO 3aTpyAHAO ConocTaBeHHe OTNeYaTaHHbIX KOJIOHHM 
IIPCMETHOM CTeKIe C HX OCTATKOM Ha MeMOpaHHOM qbusbTpe. Ilostomy B Jad 
HEHINEM MbI CTaJIM BbIABJIATb MOJOJbIC KOJIOHHH HENOCpeACTBeEHHO Ha MeMOpa! 
HbIX (puJIbTpax. Jia 9Toro OakTepHH U3 B3BeECH UNMCTOH KYJIbTYPbI UH HCKYCC! 
BeHHO IIPHrOTOBJICHHOH CMeCH OCaxKaucb Ha MeMOpaHHOM QbuJIbTpe u NoOAp 
IWMBaJIHCb 5—7 4ac. Ha BbICOKOMUTATeEIbHOH Cpesle, K KOTOPOH Oblwiu NpHOaBuer 
HOO (bykcuH, HOO KOHTO KpacHblit (AJIA TYWIeCHHA COOCTBEHHOH JIKOMHHECHE 
IH MeMOpaHHbix (uJIbTpoB). 

BpipallleHHble KOJIOHHH OOpadaTHIBasucb B TeyeHHe 15 MHH. JIIOMHHECIMp) 
FOULeH CbIBOPOTKOH MyTeM ee NOABEAeHHA NOL THIIbHYIO MOBEPXHOCTb (pHJIbTpZ 
Jl ocBo6oxKeHuA OT H3ObITKA HECBAZABLILEMCA CLIBOPOTKH (PHJIbTp C KOJIOHHAM 
MOBTOPHO IIPOMbIBaJICA PU3HOJIOrHYeCKHM PaCTBOPOM NOBapeHHOH cou cel, 
FOWHM OOpa30M: (busIbTp CHHMaJICA C Kalin (bulyopectiupyrouleH CbIBOpOTK: 
W TlepeHocwicAh Ha QuJIbTpoBalbHy!lo OymMary Ha 30 cek. AIA HEKOTOPO!: 
NOCyWHBaHHA, Moce 4YeroO NOMELaJICA TbIIbHOM CTOpoHOoKh Ha 4—d MuH 
Ha @u3volornuecknH pacTBOp; Takoe OTMbIBaHHe (PUJIbTpa NOBTOPAIOC 
5—6 pas. 

KojoHnu fu3eHTepuu usu OaKTepuli ToKCHreHHOH KHIIeYHOM NamouKy 
oOpaOoTaHHble Ha (UJIbTPe COOTBETCTBYIONIMMH JIOMHHCCIMPYIOWHMH CbIBG 
POTKaMH, CBeETHJIMCb APKO-3eCJIeHbIM HM ObWIH OTYeTIMBO BuHbI. Ilocroponuy 
KOJIOHHH €1Ba BbIJeAIMCb 10 CBOeEMy CBeYeHHIO Ha (POHE MeMOpaHHOro cpusbTpa 
Cpersitvecs KONOHHM MOryT ObITb CHATHI OTTAHYTHIM Kall HIJA POM NacTepoBcKol 
MMNe€TKH HW MOABEPrHyThl LaIbHeHWeMy HCCJIEOBaHHIO. 

B HeKoropbix Cly¥anx LIA MomyyeHua Somee Obicrporo pocta KoNOHH GaKTe 
PHM BbIpal\MBaIMCb Ha MnTAaTeIbHOH cpefe, He Cosepxalleli KpacuTeneH Jus 
TyweHuA. B stux clyyanx nocme MpoMbipaHuaA (buibTpa oT HeCBA3aBUIelic: 
JHOMMHECIIMPYIOULeH CbIBOPOTKH NpOu3BOAMOCb TylleHHe COOCTBeHHOM JIOMH 
HeclleHiun PuibTpa. JLna storo nox THIbHYIO CTOPOHY NMOLBOLUICCh HECKOMb 
KO Kall€JIb Pa3BeQeHHOTO (byKCuHa HH Ke CPuIbTP NepenocwsicA Ha HECKOMbK 
MHHYT Ha Yalliky c dykcuHoBoi cpegzoli.[1pu nomouty JMOMHHECILMpPYIOULHX CbIBO 
POTOK OCOOEHHO XOPOLIO BHIABIAIOTCH U UCHTHUUNpyIOTCA MOMOZbIE KOONM 
OaxTepuit. 

Onucannpiit ME€TOJ MO3BOAeT Pacno3HaBaTb 6—7-uacoBble KOJOHHH OaKTe 
Pu AMSeHTepHH MU, YTO OCOOEHHO CYLIECTBEHHO, Pa3IMUAaTb TOKCHTeHHBIC | 
HETOKCHTCHHbI€ UITaMMbl KHUIeCYHOM mMavlOUKH. 
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BuBo HE 


IIpamoe dnyopoxpomupopanne Moo_bIx, 6—7-4acoporo Bospacta, KOJO- 
HHH OakTepHii Ha MeMOpaHHDIX (PH/IbTpax, MpesoxwKeHHoe B CBOE Bpema Meiice- 
mem uv CTpaxoBoli, NosBouineT ObicTpo OOHAapPy2KHBaTb HU KOJIHYCCTBEHHO YUHTHI- 
BaTb 9TH KOJIOHHH; OHAKO HAeCHTH@UKAMA HX METOLMKH Plyopox pomMupoBaHuA 
yAaeTcH JIMIWb B OTAEIbHbIX Cly4anx HC TpyjoM. JlanbHeuiuM warom B ysy4- 
WICHHH HACHTHDUKAILMN TAKHX KOJIOHUH ABIACTCA Mpedaraemblii HaMH JIIOMHHEC- 
LCEHTHO-CepOJOrHuecKHH MeTOL. 

CyuecTBeHHOH OCOOeHHOCTHIO Ipefaraemoro MeTOJa ABIACTCA TO, UTO Oak- 
TepHH B OOpabaTbiBaeMbIX KOJIOHHAX OCTAIOTCA KUMBbIMH HM MOFyT ObITb HCMOWIb- 
30BaHbI JIA NOMYYCHHA YUCTOM KYJIbTYPbI W APyFuXx CMelMasIbHbIX uCCMeLOBAaHHi. 

Ha mpumepe Oaxtepui AuseHtepuu @wueKcHepa u TOKCHIeHHbIX LITaMMoB 
KHINeYHOH MavlOuKM HaMH MoKa3aHa PeaJibHaA BO3MOMKHOCTh ObICTpOro H HalexKHO- 
TO BbIABJICHHA HM HAeHTHUKAaLMH COBCEM MOJIOJbIX KONOHHM 9THX OaKTepnii. 
BriosHe OYeBHAHA BO3MOKHOCTH Oosee WIMPOKOFO HCMOMb3OBaHHA STOO MPUHILA- 
Ma WIA uenTu@ukallun u Apyrux MukpoopraHnu3Mos. 


MuctutyT smugemuonoruu uw MukpoOuomoruu Ilocrynuso 
um. H. ®. Tamanea 28 X 1958. 
AkajleMHH MeAMUMHCKHX HayK CCCP u 


VuctutyT mMukpoOuvosornn 
Akayemun Hayk CCCP 


IMTHPOBAHHAA JIHNTEPATYPA 


S Acme pC OO) its,, mlnitetnat.. hey... GyLol:. o5— lm (1956)s 2M. H. Meticeuas, 
EF. A. Ka6aunosa, E.H. Jiepuuna, M. M. Iumypunua. H3s. AH CCCP, cep. 
Suon., Ne 6, 718 (1957). ®=M.H. Meticeuab, E. A. Ka6anosa, E.H. Jlesu- 
—a, B. A. CtTpaxosa, Mss. AH CCCP, cep. 6uon., No 5, 5383 (1958). * M. H. Med- 
>enmb, B. A.CTpaxosBa, YckopeHHbIM JIOMHHECICHTHBIN MeTOA OOHapy2Keuua OakTe- 
mmelisy. AW GCEP.1955. = AnH. Goons, MH. Kaplan, J. Expy Meds) 91) 
m1950). © M.D. Moodi, M: Goldman, B.M. Thomason, J. Bacteriol... 
12, 357 (1956). 
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Jloxaagn Axayemunu nayx CCCP 
1959. Tom 125, Ne 1 


_BHOPHSHK, 


Ji. T. WIAXMJ>KAHAH, J. PF. ®JIEMDIMAH, B. B. FJIASYHOB, 
B. f. JIEOHTbEB u B. Il. HECTEPOB 


V3MEPEHWE ECTECTBEHHOM PAAWOAKTMBHOCTH 
B OPFAHAX UEJIOBEKA 


(ITpedcmaenexno axademuxom JI. A. Op6eau 4 VIII 1958) 


B nocmequne rosbl ycuuJica MHTepec K M3yY4eHHIO BIIMAHHA MaJIbIX O03 HOHE 
-gupylollell paqualluu Ha 2KuBbIe OpraHn3Mbl.OQHuM u3 MOCTOAHHO WeMCTBYIOULA: 
(baKTOpOB B OpraHH3Me 2KMBOTHBIX HW UeOBeKa ABMACTCA eCTECTBEHHAA paluc 
AKTMBHOCTb Pa H3OTONOB, BXOMAUUX B COCTaB BCeX OpraHOB H TKaHel 4e/OBE 
xa (K%, Cl4, Ra??¢u up.). B capa3u c ucibiraHnem sfepHoro opyxuA oOusa: 

PaMOaKTHBHOCTb 4eOBeKa HE 

%e umnfmun CKOJIbKO YBeIMUMAaCh 3a CUeT 1 
lalaHuA BOpraHHu3M TaKUX nbs 
JLYKTOB lemeHusx, Kak Sr®°, Cs}? 
J'51, a rakxe 3a cuer C14, o6p 
3yIOWlerocA MpH B3pbIBax BOL 
podupix 6om6. Ilostomy Sob 
; 3HaueHHe lpMoOpeTaer pasp 
——,. --—« Gorka UyBCTBHTEIbHBIX MeTORO 
ee eee W3MepeHHA MaJIbIX KOJIMUECT 

eRe to ona gs eat lO eee £ PANNOAKLUBMDIX BCULeCIB.. ieee 
0 200 300 400 500 600 700 6bO0k36 CTHOCTH eCTECTBEHHOH panoa 
A ies oma THBHOCTH, B pa3JIMUHbIX OpraHa 
‘Puc. 1. 3apucumocTb abpextusnoctu B-cueta (yn) “YeIOBeCKa HW *KMBOTHDIX. B wacto: 
MH CKOpOCTH cueTa (OHA OT YpOBHA JHCKPHMHHa- WeH CTaTbe TIpeACTaBJICHbI HeK 
nun (Ep) TOpble WaHHble O CTeMeHH eCTeCT 
BeHHOM paqHoakTMBHOCTH OpraHo| 
YeNOBeKa, MOJYYeCHHbIE MyTeM H3MePpeHHA PalMOaKTUBHOCTH 30.IbI. | 

Jl W3MepeHHa paMOaKTHBHOCTH OOpa3iloB ObIJI MpwMeHeH MeTO cueTt 
CyCileH3Hi B CIMHTHJJIMpyroulem rere (*,”). Ciwatniiupyroulit renb Obi np 
POTOBICH 3 OObIMHOrO HKUAKOFO CUMATHIMATOpa (4 r/a n-repdenua + 0,1 r/ 
POPOP B Toulyone) nyTem o6aBleHua K Hemy 5—8% mo Becy nueKcHrsac 
IIpu Harpepanuu maeKcuriac B TeYeHue HECKOJIbKMX MMHYT PacTBOpAeTcA — 
ToMyole, OOpasyA CUMHTHIIMpyioulMi renb. CBeroBoli BEIXO, 9TOFO rela 
OTIM4aeTCA OT CBETOBOFO BHIXOJa HCXOMHOFO KHAKOFO CIMHTHIATOPA, YTO Bb 
TORHO OTIHYAeT €TO OT PeuA, IPHTOTOBMCHHOrO Ha OCHOBe CTeapata aJIIOMHHH 
(*), Pe CBeTOBOM BEIXOL yMenbutaetcs B 1,5 pasa. 

Hccneqyemaa 1poOa Hacbilaerca B CTeKIAHHYIO KIOBETY, CMaunBaeTca HeEOON 
IMM KOJIMYCCTBOM X%KUAKOTO CUMHTHJIATOpa, Mocme Yero B KIOBeTY LoOaBIAeT 
CA CIMHTHIMpytoului retb. Ilpy sHepru4HoM BCTpAXHBaHUH B TeYeHHe 9-41 
MMHYT OOpasyeTcd paBHOMepHO pacmpesenenHad B3BeCbh OOpasila B ree. | 

PerucTpupyloulai cxeMa cocTouT u3 dbotroymHomuTena OSY-C, muneftuor’ 
YCHJINTeIA, AMIVJINTYKHOPO aHalu3aTOpa MMMYJIbCOB u MepecuerHoro mpuOope 
Mnrerpabubit (pow ycTaHoBKH B CBUHILOBOM 3alluTe TOJIULHHOK 5 CM u pu y pow 
He MuCKpHMuHalinu 70 K9B cocTaBaser 29 ymn/MuH*. 

Bpeyenne oOpa3ia BHYTPb CILMHTHIUpyroulero rena oOecneunBaeT An-req 
MeTpHIO, a BbOpaHHblli ypoBeHb AucKpaMunatun — 100%  sdxpexTuBuocr, 

| 


* Tiana cHwKenn | 
A (OHA M3MEPeHUs MPOBOAWIHCh B KIOBETAX 3 CTeKI 
He e 
K2O. O6bem xtopets 20 ma. a, comep2Kater 
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peructpaliun f-uacTuil c SHepruAMu, MpeBbIWalouluMu JlanHbili ypopenb. B 
YaCTHOCTH, KaK BHHO v3 puc. |, Npw ypoBHe AuCKpuMuHaliun 70 K2B Baa Kt? 
MocTuraetcaA sdexTuBHocTb peructpalluu $-YacTtui, ~98%, a pA Sr90-+ Y2% 
cooTBercTBeHHO ~91%. M3 puc. 2 BuwHO, TO B KioBeTy OObeMoM 20 Mj MOXxKHO 
BBECTH H€CKOJIbKO [paMMOB HeOKpalleHHOrO BelllecTBa O€3 3aMeTHOTO CHHKe- 
HMA S:eKTHBHOCTH CcueTA. 

I'pu cuetHom Bpemenn 60 Muu. Aa OOpasila u Wa tboHa ycTaHOBKa M03BoO- 
JIA€T P€PHCTPpupoBaTb akTuBHOcTH ~10-" Ktopu. Bepoatuas ommmOKa pH 2TOM 
He mpesbuuaer 4%. 

B raOn. | Mbl mpHBoquM He- 
OOJIbIIyIO UaCTb H3 HMEIOWLAXCA y 
Hac JaHHbIX OO eCTeCTBeEHHOH pa- 
AMOaKTHBHOCTH OpraHoOB Hu TKaHeli 
WeJIOBEKAa (B HOPME), MOJLYYCHHBIX ~~ pn 
Mpelmaraembim MeTosoM. Ouo- 0 G6 {2 8 t jb $b 42 Be 
BPe€MeHHO B TaOJIHILe MpHBeeHbI 
Manne o -n3slyyeHuu 3a Cuer Puc. 2. 3aBucumocts sbdexTuBnocru 8-cuera K4° 
K?°. Orn JaHHble MOJIyYeHbI OMpe- OT KOuMYecTBa BBeJeHHOrO Breb O6pasua. O6bem 
Renenuem oOulero cosepxkaHus Ka- KiopeTEI 20 Mat, Ep = 70 KoB 
JIMA B YKa3aHHbIX OpraHaxX XHMH- 

YeECKHM METOJOM H M€TOJOM MIaMeHHOH (boToMeTpuN C MocseLyOulLuM pacueToM 
akTuBHocTn K?4°, yexoya v3 MpHposHoro cofxepxKanua K*° B ys0ToNM4YeCcKOH CMecH. 


Ta6auna 1 
EctecTBeHHax AKTHBHOCTb OpraHOB yeloBeKa (NO $-H31yyeHHIO) 


& AKTHBHOCTb & AKTHBHOCTB 
eS 2 no B-u3ay4e- || 8 & no §-H3T1yue- 
Tata 2 aha r g Tata C Pe Leh r 

nocTymweHuAa iS) Opraubl 2 q | MocTynieHnna g pr aubl § 

= sor cnhie Bs sags 3 MaTepuHayia fai pe 
2 Q o6ujaa | KY |Z a o6ujaa | K* 
68 | 23 VIII 1958 | 29 | Mosr 297 298 
22 | 27 VI 1958 | 76 | Cepaue 295 256 Cepaue 305 250 
Tleyeub 296 243 Jlerkue 485 270 
CeeseuKa | 267 25t TleyeHb 378 | 340 
Ilouku 286 238 Tlouxu 309 | 260 

24 | 14 VII 1958} 48 | Mosr 343 342 Haynoueu- 
Cepae 301 | 228 HUKH 238 | 194 
Jlerkue 241 165]|75 7 X 1958 | 50} Mosr 384 326 

Tleueub 299 270 Iutosugan. 
44 | 28 VII 1958} 40 | Moar 297 297 *Kevlesa 564 331 
Cepame 278 | 245 Tleuenb 433, | 323 
Tlevenb 350 TA CeneseHKka | 546 438 
Anuku 231 134 Tlouxu 292 264 


Kak BufHo u3 Ta61. 1, o6mjaa B-aKTuBHOCTb B CpeyqHem Ha 20—30% mpeBbi- 
maeT 8-aKkTHBHOCTb, O6ycoBeHHYy!0 K*°; B OTACIbHbIX CJ yYaAX ITO MpeBbILMeHHe 
jocturaer 70—80%. MiamMepeHua Y-akTHBHOCTH pAJla OpraHoB Ha CWMHTHIVIA- 
IHOHHOM Y-CI€KTPoMeTpe MOKa3aJIu, YTO WOOaBOUHAA PalMOaKTHBHOCTb OOy- 
CjlOBsIeHa B OCHOBHOM Cs!8’, oOpa3yIOUIMMCA B pe3yibTaTe MCMbITATeIbHBIX 
B3PbIBOB Ae€pHOrO OpyXKuA Hu MoMaLaiwouluM B OpraHH3M YeOBeKa MO H3BeCT- 
HOH OnosorMueckoH Wenu: NO“Ba—pacTeHHA—2KHBOTHbIC—YECJOBeK. 

V3 nowy4eHHbIxX aHHbIX BbITeKaeT, YTO CMORKHBUAACA K HACTOSIMeMy Bpe- 
MeCHH AKTHBHOCTb 3afpxA3HEHHA MPOHUKaeT BO BCe OpraHbl M TKaHM 4eOBeKA. 


VucrutyT SBOuIOWMOHHOU usHoorHu Iloctynus0 
um. MH. M. Ceyenosa 4 VIII 1958 
Akxanemun HaykK CCCP 


ILHTHPOBAHHAS JIUTEPATYPA 


1B. L. Funt, Nucleonics, 14, N 8, 83 (1956). ?C.G. White, S. Helf, Nuc- 
leonics, 14, Ne 10, 46 (1956). 


14 TAH, r. 125, Ne 4 209 


Jloxxagn AkayeMuu Hayk cccP 
1959. Tom 125, Ne 1 


BHOXHMH fi 


B. JI. KPETOBHY u B. HW. AKOBJIEBA 


BHOCHHTES FJIKOTAMHHOBOM KHCJIOTbI HW rJIKOTAMVMHA 
B CO3PEBAIONWJEM KOJIOCE MLIEHMIbI 


(IIpedcmaeaeno axademuxom A. H. Onapunoim 18 XI 1958) 


Hamu Opino noxa3ano (1), 4TO MpeBpallleHuA TMOTAMMHOBOH KUCJIOTHI 4 
TywiioTaMHHa B XKMBLIX TKaHAX MpPOPOCTKOB CYLICCTBCHHbIM OOpa30M OT/MUAIOT- 
Ca OT peBpallleHuii 3THX MeTAaOO/IMTOB B roMoreHaTax. YUuTbIBAaA BaxXKHOCTb Uu3y- 
yYeHHA OMOCHHTe3a TOTAMMHOBOM KHCJOTbI H TOTAMHHA B pa3JIMUHbIX pacTe 
HHAX, MbI MpOBeH ONbITHI C CO3PeBAaIOMLHMM KOJIOCbAMH MUMIeHHIbI, IpesCTaBJA- 
IOULHMH COOOIO OObEKT C APKO BbIPaKCHHOM HalpaBJICHHOCTbIO OOMeHA DelLects 
B CTOPOHY CHHTEe3a. | 

OnpiTbI MpoBosusH C CO3PeBaIOULHMM KOJIOCbAMH MMWeHHUbI copra «<O3syMas 
2453», HaxXOJMBIUHMHCA B (haze MOJOUHOH cnemoctu. BmMecte c TpaHciupallMoH- 
HbIM TOKOM B KOJIOCbA NWeHUMIUbI 3acacbiBaH 0,05 M pacrBopoM aMMOHHHHON WIP 
KalHeBOH Come a-KeTOrIOTapOBOH KuCJIOTHI. KouHTposemM ciyxKusia mpo0a, & 
KOTOpy!o 3acacbiBaslacb Boa. JA NpoBeeHHA ONbITOB MbI HCIOb30BaIH & 
OCHOBHOM METOINKY, y2Ke ONMCaHHy!0 panee Kperosuyem u AKkoBseBol (7), a Tak 
xe Kperopuyem u Ycneucxoli (*), HO C HEKOTOPbIMH H3MCHCHHAMH. 

Tlocne okonwaHua onbita 20 KkonocbeB 43 KaxKAOrO BapuaHTa OMbITa ObIcTpe 
pacul€HAIHM Ha OTJCJIbHbIe KOMOCKH, TULATeJIbHO MepeMelinBasU, Opadu CpeHION 
mpod6y B komuuectTBe 20 r w OMHOBPeMEHHO BCe pool norpy2xKau B cocyy J[broapa 
C CYXHM JIbJoM. SaTeM MpoOb! KOJIOCbeB pacTupaJu ONpeeseHHOe BPeMA B CTYII- 
Ke, OXJlaxKaeMOl CMeCbIO STAHOJIa C CYXHM JIbJOM, Nepenocun 6e3 OTTAaMBaHus 
B KOJObI OpseHMelepa C MpuTepTbIMH NpoOKaMyH HM 3aJIMBallM 5-KpaTHbIM KOE 
yeCTBOM MeperHaHHoro 96% cnupta. Ilocme nacranpanua B TeyeHue 1,5— 
2,5 CYTOK CIUPT OTPUISTPOBLIBAJIN, 9KCTPaKUHIO MOBTOPAJM BTOPOH pas 4-KparT- 
HBIM KomMYecTBOM 80% aTaHoma. Kpome Toro, ocaqoK noce BTOpol SKCTPakIuE 
MpoMbiBaiun 5—6 pas HeOombuiuMu nopinamu 80% stTaHoa. PubTpaTHl co6n 
pasiu B MepHoH KouOe Ha 200 Mu. 

OnpejeneHve aMHHOKHCJIOT MH AMMOB MpOu3BOAHIN B CIHPTOBOM 3KCTpaKTé 
IPH MOMOUL KOJIMYECTBEHHOH X poMaTorpadun Ha 3a0ydepenHoH Oymare no Kpero- 
Buyy u Ycneucxkou (*). Pactaoputenamu clyxKnu enol, s3adydbepennpit mpu pH 
12, u o-Kpes3ou, 3a0ydbepenubit mpu pH 6,2. Jlanupie, nomy4enupie STHM MEeTO: 
JOM JIA allaHuHa, MOryT BKJIOUaTb HE TOJIbKO aJlaHHH, HO, BO3MOKHO, HEKOTO- 
poe KolWyecTBO TromocepHHa. 

PesyibTaTbl ONpeesIeHHH AMMHOKUCJIOT H AMUOB B MOMOMbITHBIX KONOCbAY 
mpelcTaBsieHb! B Taw. 1. 

Hz ta6. 1 BuHo, TO HeECMOTPA Ha HeKOTOPbIe pasIM4NA, KOTOPbIe MOTY} 
OLITh OOYCJIOBMEHbI PasMYHOM CNEOCTbIO KOMOCbEB H Pa3HOli Norogoli npu mpo 
BeCHHH ONbITOB, NOJYYCHbI COBEPIeHHO OMHOSHAHbIe pesysbTaTE. IIpu BBe 
ACHHH B KOJIOCbA COMEH &-KeETOFMIOTAapOBOH KUCJIOTHI NPOMCXOAHT HHTCHCHBUHbIt 
CHHT€3 TIOT€aMHHOBOM KUCJOTEI. Oco6eHHO OTYeTIHBO 3TO 3aMeCTHO B 3-UaCOBbID 
mpoOax Ip BBeeCHHM aMMOHUMHOM COMM 4-KeTOrMIOTApOBOH KUCIOTHI, KOFI 
MPOHCXOMHT HE TOJIbKO TNpolecc NepeaMMHUPOBaHUA, HO Mu Mpollecc BoccTaHOBU 
TeIbHOrO AMMHUPOBaHHA &-KETOFIOTAaPpOBOH KUCJIOTbHI aMMOoHueM. B_ 10-4acoBpi 
MpoOax STO HaKOMeHHe MOXET ObITh 3aMETHO, Kak, Hallpumep, B onbite Ne 2 
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Ta6auna i 


Conepxkanne AMHHOKUCIIOT H aMHAOB B COspeBalOIMX KOJIOCbAX TIWEHHULI Np sacacplBanuy 
~  aMMcHHMHOW («-KI-NHa) 4 Kasmesoli (%-KI-K) comef «-KerormotapoBoli KucmOTHI 
(B y ua 1 Yr cyxoro Beca) 


— SS ee ee Be es ee et 


OKcno3snuHA 3 uaca OKcnosnuHA 40 gac. 
ane cape Co pa3sHuta no 
paae 
AMHHOKHCJOTHI p K KOHTpouII0 i ornare 
Ww aMHaBI S 2 Cc BOZOK, % = “ c BOZOK, % 
5 C aL e hee TOR alae iB o-KD = la-KP =’ 
S — ie} g (e) 
3 EPG Nat ee a es Soaltoh<iet alsa 
a Ww [nroTaMuHoBaa 
15 VII KMCJIOTa 657 457 | 391] +65) +42) 230 227 |184) +25) +23 
4958 r TroTamMuH 613 147 | 472) +257) —14} 1793 98 |198} +805) —50 
* | AcnaparnHoBaa 
KHCJIOTAa 84 84 89 —)5 —}d} 270 270 |257 +5) --5 
CepuH 307 25 Ar | 530M 0; —18 92 410 |159] —72}; —30 
»AsaHuH * 663 015 | 543} +22 —4! 393 417 |442| —11; —5 


‘’-aMHHOMacua- 
Had KMCIOTa 147 196 | 147 QO} +33) 221 270 |496} +42) +36 


Ont | aroTamuyospaa 


No 2 — KHCJIoTa 614 | 454 | 384) +59) +47) 567 | 287 |477) +225) +-56 

48 VII | Dmotamun 614 2350 | 354, +73) —30|} 969 | 330 |212} +357) +55 

1958 r. | Acnaparuuopaa 

| KHCJIOTAa Ot 73 79} +45 —7 343} 260 |266) +417; —2 
Cepuu 295 322 | 289 +2) +14! 130 177 |124 +4) +42 
»AnaHun* 1448 | 1560 |1442} —1 +7| 1087 | 1087 |827) +29] +29 


: 
-aMMHOMAaCJIA- 
Had KucsIOTAa may) || eid oe Q} +60] 3380 | 425 [330 O| +28 
: 


a yoKe CrviaxkuBaTbca, Kak B onbite Ne 1. M3 wawiux 2aHHbIxX OVeBHAHO, 4TO 
IPM BBeeCHMH &-KeTOrMOTapata KaluA COpa3syeTCA 3HAaYHTeJIbHO MCHBILE PyII0- 
AMHHOBOH KHCJIOTbI, EM MpH BBeEJCHHM 4-KETOFIIOTApOBOH KUCJIOTHI B Bue 
YMMOHHHHOM Coun. 

: Ilpu BBeeHHH B KONOCbA KaJIHeBOH COJIM &-KETOFIIOTapOBOM KUCJIOTEI B OONb- 
UMHCTBe culyuaeB MbI HaOsOalu TpaTy TuroTaMHHa Ha NepeaMHHHpoBaHve 
* &-KeETOIIOTApaTOM, HM TOJIbKO B OJHOM BapHaHTe OMbITa MpH BBeeHHH 
‘-KeTOrsiioTapaTa KawiuA YulOTaMHHa ObWIO Oobue, YeM B KOHTpome 
» BOJOH, YTO MbI OOBACHACM HEKOTOPOH HeEOAHOPOAHOCThIO MaTepnasa. OHa- 
co npu 10 vac. aKcnosHunu BBeeHHe &-KeTOrIIOTapaTa aMMOHHSA BbISbIBaeT 
(pe3sBbI¥aHHO HHTCHCHBHOE HaKOMJIeHHe TIIOTaMHHa M, COOTBETCTBEHHO, YMeHb- 
eHHe COep2KaHHA TIOTAMMHOBOM KUCIOTHI, YTO OCOOCHHO OTYCTIHBO BHIHO B 
mpire Ne 1. 

Tipu BBexeHuu B KONOCbA NWeHHIbI SKBHMOJIAPHBIX KOJIMYCCTB HOHOB aMMO- 
Iu B Buse docchata TaKxKe HaOlOfaeTCA HeKOTOPbIM CHHTe3 TJIIOTaMMHOBOM 
‘MCJIOTbI H MHTCHCHBHbIH CHHTe3 TIIOTAaMHHA, ABJIAIOWULEFOCa WH B A@HHOM CJlyyae 
OCIHHCHHEM, B BH KOTOPOTO O6e3BPEOKUBAIOTCA MOCTYNAIOWHE B KOJIOC HOHBI 
MMOoHUA. OnHako BCeJCTBHeE HEMOCTaTKa YIVICpOAHbIX CKEIETOB HaKOMNJIeHHe 
JuoTaMuHa Tipu BBeLeHuu Socata aMMOHMA HaMHOFO MeHbIe, YeM TIpH BBENe- 
(MM &-KeTOrIIOTapaTa AaMMOHHA. 

OGpamaer Ha ceOA BHHMaHHe HaKkOMJeHHe {-AMMHOMACJIAHOM KUCJIOTHI B 
-po6ax ¢ a-KeTOroTapaToM KaJIua, oco6eHHO Np dkcnosnuuu 10 ac. Ee Haxo- 
Bein ABJIAETCH, TO-BHMMOMY, pe3yJIbTaTOM JelicTBuA rOTAaMMKOseKapOo- 
“cusasbi (°), KOTOpad “yBOANT» TOTaMHHOBY!O KUCIIOTY, OOpasoBaBllylocAa My- 
eM MepeaMHHUPOBAaHHA BBEXeHHOFO 4-KeTOFIOTAapaTa CO CBOOOLHBIMH aMHHO- 
‘MCJIOTAaMH. 

~ Heo6xoyumo ormetutb, TO K 10 yac., Kak NpaBMO, YMeHbINAcTCA CoMeprxaHue 
yMOTAMHHOBOM KHCJIOTbI, CepHHa uM aJlaHHHa, KOTOpbIle, 0-BHIMMOMY, TpaTATCA 
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Ha CuHTes Oenka. ColepxKaHne Ke acilaparHHOBOM KHCJOTHI, HaOOOpoT, yBeM4h 
paetca K 10 4ac. B HECKObKO pa3, UTO MOXET CBHCTEJIbCTBOBAaTb O Oosee MeMVIeH 
HOM HCIOMb30BaHHH B OOMeHE BeULeCTB CO3PeBalOWero KOMOCa acMaparHHOBO: 
KHCJIOTbI 10 CpaBHeHHIO C BbILlenepedHC/ICHHbIMH AMMHOKHCOTAaMH. ! 

Tlomy4enuble HaMu JaHHbIe ACHO yKa3bIBalOT Ha TO, 4TO B wales. 
KOJIOCbAX XapaKTep MepeaMMHUpOBaHHA OTJMYaeTCA OT MepeaMHHMpoBaHy 
B roMoreHatTax, re B MpoOax c a-KeTOrOTapaTOM aCMaparHHoBad KHCJOT, 
TpaTHTCA Halleso u HaONOLaeTCA 3HaYMTeJIbHOe pacxoLoBaHue CepHHa UM alaHuHé 

B Hallinx onbirax elle pa3 MpoABHJIacb OCOOaA POuJIb TIKOTaMHHa, OTME4CHHA: 
Kperosuuem (°) u Kperosutem, Escrurueesoli u [Inpnuesckoi (’), kak Upe3Bb 
yaiiHo JaOusIbHOrO COCAMHEHHA, KOTOPOe, HapAAy C uIOTaMHHOBOH KUCJIOTOM 
urpae? MepBOCTeMeHHYIO POJb B CBASHIBAHHH MOCTyMalollero B pacTeHHe aMMH4 
Ka HB lepefaue aMMHHbIX Fpylill KETOKMCIOTAM B IIpollecce MepeaMHHHPOBaHHsA 
Bmecre c TeM MOJYYeHHbIe HAMM JaHHble ACHO YKa3bIBalOT Ha TO, UTO B CO3peBe 
FOULMX KOJIOCbAX, TAK 2%K€ KaK MB MpopocTKax ropoxa H Menu! (*), cyulecTByE 
TeCHelillad B3aHMOCBA3b M@XKy OOMCHOM IJIIOTaMHHOBOH KHCJIOTHI, Pl0TaMHHI 
W Y-aMHHOMaCJIAHOM KuCIOTHI. Ha ocCHOBaHHM HallMX OMbITOB uM JIMTepaTypHbl| 
laHHbIX 9TY B3AHMOCBA3b MOKHO BbIPasHTb CJIeMyIOULeH CXeMOH: | 


a 


NH, NH, 


[ awotamuKo- f ntoTtamun- 

Aerunmporevase CHHTeTA3a | 

tluks __, a-Ketorawtaposan [ sroTamHnoBan | 
SSS 


[atotamun 
——_ 
Kpe6ca ~ KHCIOTS NRG. KACAOTAa CU aiotamu- 


epasn #a3a 
¥-AMHHOMacanHan | 
Apyrne 


KHCOTS 


NepeamunnpoBanne 


AaMHHOKHCAOTb 


Heo0xouMo OTMETHTD, YTO Halllu IKCMEPHMEHTaJIbHbIe JaHHble XOPOWO Cora 
cyloTca C pesybTatamMu padorbi Wlamnunbn (°), usy4aBllel B IMCTbAX H KOPH* 
Bryophyllum o6men rsioraMuHoBoit KucioTH, MeyeHHoli C!4 B pa3HbIx Nc 
JIOMCHHAX. 

Takum o6pasom, B CO3peBal0leM KOJIOCe MIMeHHIIbI, TAK Ke KaK HW B Apyru 
PacTeHHAX, BSAMMONPeBPalleHHA TMOTAMMHOBOM KHCJIOTHI, PiIOTaMMHa H 1-aMy 
HOMACJIAHOM KHCJIOTbI HrpaloT MepBOCTeNeHHYIO pOb B Mpolkecce accCHMHIALY 
aMMOHHA VW B CHHTe3€ pasHooOpasHbIX AMMHOKUCJIOT u Apyrux opraHHdeckR 
Aa30THCTHIX COeCHHEHHH. 


VWiuctutyT Ovoxumuu um. A. H. Baxa Tlocrynuso 
Akajylemun HaykK CCCP 16 XI 1958 


IMTHPOBAHHAS JIMTEPATYPA 
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K. iB. Ycneu Ck a4, Buoxumua, 23, 248 (1958). ®H. Beevers, Biochem. J 
48, 132 (1951). °B. JI. Kperosus, Hap. AH CCCP, cep. 6uom., Ne 2, 129 (1958 
W. L. Kretovich, Adv. Enzymol. and Rel. Subj. Biochem., 20, 319 (1958 
B. JI. Kpetosuy, 3.7. Escrurueepa, E.loTanmescraa JIAIL, 10! 
1001 (1956). ®M.L.Champigny, C. R., 246, 626 (1958). | 
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Hornagn Akagemun nayr CCCP 
1959. Tow 125, Ne 4 


BHOXHMHA 


b. A. PYBHH u T. M. HBAHOBA 


O CHCTEME NMOJIASEROJIbI — NOJIM@®EHOJIOKCHA3A B KATIYCTE 


(ITpedcmaéaeno axademuxom A. H. Onapuneim 3 XI 1958) 


Cormacho Cent-Jirépypu (1), pacrenua mo THUY WX OKHCUIMTEIbHBIX CH- 
CTEM MOryT ObITb pasfeleHbI Ha NONnenOMOKCHAasHble nH NepoKcnpfasunie. JLna 
MepBol rpynnbl pactenul (KapTodelb, xonmvaTHnK, sO10Hs1) XapakTepHa BbI- 
COKOaKTHBHAA NO MPeHoONOKCu asa, JA BTOPOK rpynnbl — nepokcuasa. Y pac- 
TeHHH NepokcuasHol rpynnbl (Kanycta, Wyk u Ap.) ponb 3aBepmarontel oKcu- 
Masbl BbINOJHACT aCKOPOHHOKCH- 
asa, (YyHKUHOHAaIbHO CBA3aH- Ta 6 nama 
Hai C MepoKkcna3oi. Cojepakve PeHOMbHDIX CoeqHHeEHH Hu dsopormo- 

H3yyaa mpupoly wMMyHuTeTa una B Kallycte (mr-% Ha cbIpce BeleCTBO) 
KallyCTbl K MHKpOOpraHH3MaM, Mbl 
cOpaTHiH BHHMaHHe Ha TO, TO he 
pu 3apaxenun Botrytis cinerea Se gee ree ey 
TKaHH KallyCTbl 1pHoOperator Tem- ai aoe g2 


@nopors0lHH 
B HHX 


eHHEHHA 


mr-% | % 
Hy!0 okpacky. IlockombKy Takoe 
MOTECEMHEHHE 3apaxKCHHbIX TKaHeH PogopactBo- Tlonmuderonst 8,6 Pld) 24. 
OOLINHO 3aBHCHT OT HaKOMJIeHHA pumpie Tannuypi 54,9 | 9,4) 47 
NpOAyKTOB OKHCJICHHA NoMHpeHo- Cymma | 63,9 | 11,4 | 18 
JOB, KOTOPbl€, Kak H3BeCTHO, HT- 
paroT BaxXKHYy!0 pOuJIb B COI POTHB- Uenouxo- Touwudexout A\ 7b, 5,6 46 
jisemoctu pacrenuii (2),  Oxwio pacTBopuMble TaHHH Jbl Donal OLA ‘Ifg) 

2: 

pelieHo NOABeprHyTb (eHOJIbHbIe Cyne | 65,9 | 45,7 | 04 


CoeHHeEHHA KallycTbl Oowee je- 
TaJibHOMY H3YYeHHIO. 

Pa6ota mpoposusach Ha GenoKataHHow Kanycte Amarep u Ne Ilepppiit. 
Ilockonbky 28 OOoux COpToB NosyueHb! aHaJOrHuHble JLaHHbIe, B CTATbE B OCHOB- 
HOM IIPHBOMATCA pesyJIbTaTb! OMbITOB Mo Kanycte Amarep. KoumuecTBeHHOe Co- 
Tep2kaune (PeHOJbHEIX COCLHHEHHK u NOporolnHa ONpeseANCCh MeTOJaMH 
Kypcauoga (°, *). 

PesyubTaTbl ompefzeteHui (Ta6. 1) noKagamu, YTO TKaHH KallyCTbI Cosep- 
KAT 3HAUHTEJIbHBIE KOJIMUECTBA JYOUJIbHBIX COCANHEHHH, MpeBbillalollne, HalpH- 
Mep, COJlep2%KaHue TaKOBbIX un KYOHAX KapToOdeA, KOTOPHI NO Kaccnpukalnn 
Cent-J[bépan jlommxKeH paccMaTpHBaTbCA Kak pacTeHne nomnd@enosoKcnsas Hon 
rpyunpl. Tax, mo anu IlamKaps (°), TKanM KIyOHA KapTodenA coxepxaT 
JIMIb BOLOpacTBopuMy1O (pakiulo AyOusbHbIX BeuecTB (8—80 mr-% Ha CbIpow 
Bec TKaHH). Kak BuaHO u3 Tabu. 1, comepxanne PeHOJIbHbIX coeMHeHHH B Ka- 
nycre B 4 pasa IpeBbilliaeT MaKCHMaJIbHOE KOJIMYCCTBO STUX COCAHHEHHH B Ku1y6- 
HAX KapTodesA. 

CuelyeT OTMETHTb Take, UTO LYOMbHbIL KOMNICKC KallyCcThI Oomee pa3Hoo6- 
pase m0 cBoemy CocTaBy, eM LyOnsbHbIe CoeqHHeHUA KNyOHEH KapTodess. 
FlomuMo BojopaCTBOpuMbIxX (eCHOMbHbIX COCMMHEHHH, B TKaHAX KallyCTbl Cojep- 
*KaTCA UleOUHOpaCTBOPHMbIe yO usbubIe BeMLecTBa. Kpome Toro, B cOeux Ppak- 
UvAX (eHOMbHbIX COCHHEHH y KallycTbl COHapy2KeHbl CBOOOLHbIe NoH@eHO- 
jbl, pacrBopuMple B sqpupe. Janie taba. | noKasbiBaloT, YTO NONOBUHA (peHOuIb- 
HbIX COCMHHEHHH KalyCTbl CCCTOHT M3 BELLECTB, PAaCTBOPHMBIX B BOLE. 15—20% 
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BoopacTBOpuMol dpakuuu mpeycrapasioT cool cBOOOHbIe nommpexont 
OCTAIbHbIC MPHXOMATCA Ha MOO JePKOMOABUKHBIX, HECJIOXKHBIX COCIMHCHHM, 
Cornacno Kypcanosy, 9TH BelllecTBa ABAAIOTCA RencHAaMu —— MpocTeHWiuMy 
MIpOHSBOLHBIMM B Ipylme KOHJeCHCHPOBaHHbIX TAaHHHOB (?). Lpyraa nonopuna 
yOusbHbIX COCMMHeHUH KallyCTbI COCTOHT U3 OOMee COAHEIX BbICOKOMOJICK YA p> 
HbIX COCRHHEHUM, KOTOPbIe He PaCTBOPAIOTCA B BOM HW PaCIeNMAWTCH TObKG 
1% menounio (*). Hu ona u3 Ppakun AyOuMbHbIX BeUeCTB KallyCTbl He 1aBa- 
jla XapakTepHOM peakIHH C XJOPHbIM 2KeEZOM, a TAKE C 2KeMeZOTAPTPAaTHBIM 
peakTHBOM, 4TO yKa3bIBaeT Ha OTCYTCTBHe MMPOKATeXHHOBHIX HM MUPOraJO- 
BbIX PyMMHpOBOK B STHX CoequHeHuAX. JIwuIb MeTOAOM OyMaxKHOH XPpoMaTO- 
; rpapuu HaM yalocb NoKasaTb, 4TO TKaHH 


TaOnuma 2 


OxucneHve pa3MUHbIX CyOcTpaTOB 
cycneH3Heli KanycTl. KoHlenTpalna 
cy6ctpatos 0,01 m (pasHula Mexyry 
ONbITOM H KOHTPO.1eM B [JI MOTJIOMLeH- 

noro’O, Ha 1 r 3a 41 4ac) 


Ne 


KallyCTbl CofepxaT HeOO/bIIHe KOsM4CCTBA 
(0,3—0,5 mr-%) KotbeH#Hol u xOporeHoBol 
KMCJIOT, KOTOPbl€, KaK W3BeCTHO, ABJIAIOTCH 
MpOH3BOLHbIMH TMMpoKaTexuHa. Xopore- 
HOByIO HM KodeHHy!0 KHCJIOTHI B TKaHAX 
KanycTbl oOHapyxKus Takxe Tepmany (”). | 

V3 ta6a. 1 Takxe BHO, YTO BCe Ppak- 


ee eerP a Amarep | Tlepsnii yw JyOWbHbIX BeULeCTB KallycTbI cosep- 
*KaT PuoporsmownH — MoHpenol, y KOTOpO- 

TO THPOKCHJIbI HaXOMATCA B Me€TA-TOJOKE 

Tea. is oe HMM, TIpHdeM Coepxanue STOFO Momupexonal 
X moporenopas B BOMO- 4 WeOUHOpaCcTBOpHMOH dpaKkIlun: 
i KMcsloTa 0 —25 smocturaer 18 yw 24%, coorpercTBeHHo. B 
TuppoxnHon —at —65  TKaHH KallycTb coxepxKuTca u cBOOOLHBIM 
cee ie aa: (propormounH, 4TO BMOMHe CorsacyeTcA © 
@nopor.mouwH +866 | +2824 B3riagqom KypcaHosa, KOTOpbIli paccMaTpH- 
+1659 = Ball (PIOPOrIOWHH KaK OCHOBHOe BeLLeCTBO 


JIA MOCTPOCHHA KOHJCHCHPOBaHHbIX AyOnJIb- 
HbIX BeULCCTB — TaHHHOB HM MHOFOUMCCHHBIX MpPHPOAHbIX aHTonaHosB (4). 

B cpa3u C OOHapy2KeCHHeM B TKAHAX KallyCTbl MeHOMbHIX COCAHHEHHM BO3- 
HHKaeT BONPOC O POH, KOTOPadA MpHHaAIeKUT ITHM COCAMHEHHAM, B YaCTHOCTH 
00 uX yUaCTHH B OKHC/IMTEIbHBIX Mpomeccax. 

BblIM MOCTaBJICHbI OMbITHI 10 U3yYeHUIO CHOCOOHOCTH TKAaHeM KallyCTbl OKHC- 
AAT pa3sJIM4IHble MoMpenos! (Tab. 2). Onpenenenua MpoBokusucb B allmapa- 
Te BapOypra mpu 30° u npu pH 6,24. Buiacnuaocb, 4TO u3 HCMbITaHHBIX cy6- 
CTpaTOB AKTHBHO OKHCJIAJICA TKAHAMM KallyCTbl TObKO CbOpOrOWMH. 

IlokasaHo Takxe, 4TO OKuceHue cbnOporsiolluna CycneH3ueli Mu Cpe3aMH Ka- 
MyCTbI NofaBlsercA cietupuyeckuMu ur HOuTOpaMu Mefb-cosepxallux cep- 
MeHTOB (Ta6. 3). 

MoxkHo OblI0 MpeAMoNOKUTb, ITO NoMMdeHOMLI B TKAHAX KalyCTe OKMCIA> 
foTCH IPH y4acTHH CHCTeMbl aCKOpOMHOBad KUCIOTa — ackopOuHOKCHa3a. 


Ta6Oauna 3 
ZielictBue waruGuropoB ua OKMCeHMe * bropormonuHa cycneH3Hel u cpe3samu 
KallyCTbl 
fe A Nar ees EET ag SE AE Pe es oe ee eg es) 
Konuentpaua, Cycnensua Cpespi 
Murnoutop HHrHOuTOpa, 
M nora. O2 | %nomapn. | norm. O2 |% nomana. 

Bes uuru6uropa — 3063 — 474 — 
J\uaTHIAUTHOKap6aHaT 

Na 0,005 — —- da) 79 
NaNgs 0,005 1147 63 56 88 
NaNs3 0,0025 1691 45 103 718 
NaNs3 0,00125 2187 29 — — 


* B ta6. 3—5 okucwenve B UA MOrsoMeHHOro O, na 1 r 3a 1 uac. 
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Tunsi BBIACHCHHA MPaBHJIbHOCTH 3TOFO MpeANOMORCHHA UCMBITHIBANOCh OKHCe- 
HHE NOIMPeCHOIOB COBMECTHO C acKopOHHOBOH KnCAOTO!. 

- V3 ta6n. 4 Buyuo, uro MpHOaBeHue aCKOpOMHOBOM KHCJIOTEI HECKOMbKO 
yCHIMBaO NOrIOWleHHe KUCMOPOAa TOAbKO B TOM Cily4ae, Kora B CocysbI Bap- 
Jypra BHOCHICA dJopormornuE. 


_ HManbuetiume onpirs: (Tabs. 5) Ta6auna 4 


qoka3au, TO <bsopormoluH a ob 

KHCJICHHE Pa3sJIMYHbIX MNMOJIMMEHOJIOB cycneH3veH 
QUeHb 
: H AKTHBHO OKHCIACTCH Kak KallycTbl B IIpHCyTCTBHM acKop6HHOBOH KHCJIOTHI. 
CyYCNeH3HeH, TaK HM Cpe3aMH Ka- Konuentpayua cy6crpatos 0,01 M 
AyCTHI, TIpH4¥eM OKuCeHHe OD- 


aoro (bioporuounna mpoucxo- 


Tlorsom. O2 
MMT BBOC HHTCHCHBHEe, eM x (Seeygtat 
OKHCICHHE OHO acKopOuHoBolt 774 un | % 
«ucoTbl. Ilpu copmectHoM lpu- 
CYTCTBHH OOOHX Ha3BaHHbIX cy6- 
’ 
STpaTOB OKuCIeHHe WWIO ropa3yo I ee KHCJIOTAa n 727 | 100 
i P CKOpOHHOBaA KuCsIOTA 
. MHTCHCHBHO, YM CYMMH -+-xJloporeHoBad KHcsIOTa 736 | 4104 
DOBaHHOe pa3ieIbHOe OKUCeHHe Acxop6unopasa KucuoTa -- 
Ka@KOrO H3 HHX. + pesopmHH 746 | 103 
_ Bonpoc o_ cnenudbwunoctu II | Ackop6uHopas KucooTa 821 | 100 
IKUCCHUA CbopormolnHa, UB Ackxop6uHoBas KucyIoTa + 
1aCTHOCTH O TOM, ocyulecTBIAeT- ++ MH porasJou 759 | 93 
‘ JIM OHO MoJMpeHoOMOKCHa30H Ackop6uHoBaa KucuoTa ++ 
JM ackopOuHoKCuaso,  Tpe- -+ 10 por OIL HH 932} 111 
III | Ackop6uHoBaa KucmoTa 1143 | 100 
yer cCnelWuvalbHOrTO H3y4eHHsA, Ackop6uHopas KucnoTa -+ 
<OTOPOe B HaCTOALLee BPeMA OCy- -L-THpOsHH 1490 | 405 
ecTBIAeTCA. OmHako, Ha3aBu- AckopOuHoBasd KuCsIOTa -++ 
MMO OT 9TOFO, MOyYeHHbIe HaMH --mupoKaTexuH 1173 | 103 


laHHbIe MOKa3bIBalOT, YTO NOJIH- 
peHOJIbI C MeTa-HOJOHKEHHEM THAPOKCHJIOB, K KOTOPbIM OTHOCHTCA oporsio- 
IHH, MOryT B paye CilyuaeB CJIy2KUTb AKTHBHBIMH YUaCTHHKAaMH OKHCJITEJIb- 
10-BOCCTAHOBHTEJIbHBIX MpolleccoB B TKaHAX pacTeHuit. 


Ta6muna 5 


OxucsieHve passIMUHbIX Cy6CTpTOB cycneHsHell U Cpe3aMH KallycTbl 
Amarep. Konwentpayua cy6ctpatos 0,01 M 


CycneH3HA Cpespl 

Ze pasnna pasHHua 
CyOctpat norsont. mMexyy | mors#ou. Mex Ay 
Oz ONbITOM 4 Oz ONbITOM H 
KOHTD. KOHTp. 

Bes cy6cTpata 35 — 562 — 
Ackop6HHoBas KuCJIOTAa 821 + 746 845 +283 
@noporsonus 1510 +1475 1223 +664 
Ackop6uHoBadx = KHCIO- : 
Ta-+ pslopor sJuOWHH 932 + 897 766 +204 


Srv JaHHbIe NoKasbiBaloT, BMECTe C TeM, YTO IpesMomoxeHHoe Cent-][béppbu 
eeHue pacTeHuii Ha NomnenonoKcufasuble uw MepOKCHa3sHbIe He MMEECT, 
(O-BHAMMOoMy, aOcomHOTHOrO 3HaveHuA. 


Tlocrynus10 
3 XI 1958 


IMTHPOBAHHASA JIMTEPATYPA 


1A.Cent-Jpépabu, Buoxumua, 2,8. 2 (1937). Saige’ \ ety Be y 6 uu, E.B. Apun- 
oBpcKas, BuoxHmMMuecKad XapaKTepHCTHKa yCTOMYMBOCTH pacTeHul K MUKPOopranusmMaM. 
ee JI. 1948) erpe ome: oh rAa dak yipic. anos, Buoxumua, 6, B. 38 (1941). 
A. Jl. Kypcaunos, Buoxumna, 6, B. 2 (1941), ® C. HW. Wamkapb. HIAH,. 111, 
» 6 (1956). ° M. A. Boxyuasa, B. P. Mono, BuoxuMud waliHoro MpOusBoscTBa, 

. 8 (1941). 7K. Herrmann, Naturwiss., 48, Ne 5 (1956). 
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Jloxnagnn AkaweMun Hayk cccP 
1959. Tom 125, Ne 1 


BHOXHMHF 


C. M. CTPETIKOB 


VCCJIEMOBAHHE PJIIOKO®PYK TO3AHOB CTEBJIEH HELIANTHUS 
TUBEROSUS L. 


(ITpedcmaeaeno axademuxom A. H. Onapunsim 3 XI 1958) 


TI pucyrersve riioKo3bl B MHYJIMHe NepBOHataJbHO OBO OOHapy2KeHO Tanps 
(‘) mp KHCAOTHOM ruxpomuse nHyuHa, 3aTeM IIpuurcxelim u OvubMeep (7) 
TOLTBePLWIH HaM4He THOKO3bI u B PePpMeHTATHBHOM Tu pouMsaTe UHy MHA, 
Coyep2kaHHe TvIOKO3bI B HHYJIMHOBOM MOseKyJ1e ObIIO yCTaHOBJIEHO HCCIeLOBa- 
uuamn Actunasa (8), Ulmo6axa (*), Mummers u ap. Uccnegosanua Ilanbmepa 
(8) noKasbiBaioT, YTO HHYJIMHbI pasIMYHIX pacTendul (Wepsacusa, Teopruy u Ofy- 
BaHunKa) CosepxKaT cooTBercTBeHHoO 1,9, 2,2 u 2,6% raioKo3bl. BebBavib (), 
Cpunupacan (°) nu Wmo6ax (°,!°) nokasaiu, UTO FiOKO3a BXOLHT B CocTaB py? 
KTO3AHOB MHOPHX OJ[HOJOJIbHBI 

pactenul. K raioKodpykTo3axai 

OTHOCATCA «JIEBAHbIY, MpeAcTaBs 


Ta6auna 1 


Yucno OcTaTKOB TeKCO3 


aR os ee eae FOULHe COOOH BbICOKOMOJIeKYJIAPp 

Hbl€ COCEMHCHHA 3J1AKOBbIX pacre- 

Oh eal es Le Huu. JléBaHbl palirpaca coxepxe" 

oT 2,7 no 5,2% ratwoKo3H. Hu3Ko 

T'moKodpykTo3anupt MOJI€EKY JIA Pp HbIe rOKOPpyKTO3a 
YRembHoe Bpall. np I. cone 

eee (B Boye) +15,6° —==5. 3° —12,0° —20,4° Hb ’ oy pzkalllve OJUH OCTaTO 

Time aa rOKO3bI Ha Ba HW TpH PpyKTO3 

anettt 184 204 | 248 | 252 HbIX OCTAaTKa, OTKPbITb! KouT 

11 | 

Monimeaticonacko. (*) B Kay6Hax TomHHamMOypa Me- 

nHuecKH B GeHsoule 4278 1858 2435 3602 4 

Bre uers Ee OotOrS. TOOM XpoMaTorpaun Ha Oyma 

pnb % 48,6 | 46,9 | 46,6 | 46,2 re. M3 stux xe YacTel pacTeHus 

3CO-rpynn 

Merton coup Tlenouns (1?) Bpiqenu Tpu POKO- 

JIbHOe Bpalll ne y a t/ 

B xmopodopme —35,4 | —87,0 |—38,4 | —40,8 (pykTosana: B ° ‘ YACTD HES 

Mout. vec Kpuocko- ee eae BpauleHuemM +23,0° wu comepxa 

mHyvecKH B OeH3BONE 
Coheomaine OCHs HHeM TuOKo3bI 33,1%; C — ume. 


Hoes OO ae ate) Salts JOULMH MOKa3aTeIH COOTBETCTBEH- 
HO LUG eae 2oce De Oe 
21,25%. Into6ax u Mionnep 3% 
BbIJeMIM HW3 OTIPeCCOBaHHOrO CoKa KW yOuel ToMMHaMOypa ruoKOppykToO3aH ¢ 
YMeIbHBIM Bpallleduem —25° v coxepxatinit 6,8% rtoKosbl. Texoma (14) npr 
NOMOUM XpoMaTorpauu Ha OyMare NoKka3a, YTO cTeOuIH TOMMHaMOypa copep: 
KAT OKONO LeciTH CPyKTO3aHOB, CpeMM KOTOPbIX, BOSMOXKHO, HAaXOMATCA } 
rylOKOPPyKTOSaHBbl. 
IIpumenus Merox ApoOuolt aKcTpakunu cuupTom pa3IM4HOH KOHIeHTpallnyn 
MBI BbIJeJIMJIM M3 OCeHHUX cTeOwlel TONMHaMOypa ueTbIpe rmoKodPpyKTosaHa. — 
Bpiesenve TOKOPpyKTO3aHOB MPOv3BOAMIOCb v3 HWOKHUX uacTeli ape 
BECHHbI HW C€pAMeBHHbI CTeOeli TONMHAaMOypa CIMpTOM pa3M4HO! KOHILCHTpa: 
uM pM HarpeBanHu Ha BOJAHOM OaHne B IpuHcyTcTBuM KapOonata Oapusa. Ouucr 
Ka BbIJCICHHBIX BELLECTB IPOHSBOLMaCb MHOTOKPaTHbIM MWepeocaxkeHueM Cup 
TOM M3 CaponooOpasHoro BoAHOrO pacrBopa. Uuctora mpenapata KOHTpOJIupo 
BaslaCb pv MOMOLLH XpoMatorpaduu Ha Oynare. 
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Tlonyuenne aleratos, MeTusOBbIX SUpoB, TOKOppyKTOsaHOB, a TakKe rud- 
PolM3 HW pasfeeHHe NpOLyKTOB THApOIMnsa MOCMEHUX MPOM3BOAHIOCb Mo cio- 
co6aM, ONHCaHHbIM pauee (1°), 

_ OcHosubie cBolictBa rioKod)pykTO3aHoB H AX alleTaTOB Mpelctrapenbi B Ta6u1.1. 

Merniosbie siupbl riatoKoppyKTosaHoB, MoulyyeHuple Me€THJIHMpOBaHHeM 
AIETATOB COOTBETCTBYIONLHX TOKOPPyKTOsaHOB, OOJalaioT CBOlicTBaMuH, {1IpuBe- 
J@HHBIMH TakxKe B Tabu. !. 

CoctaB u CBOlcTBa MpOLyKTOB FHApOsusa METHIOBLIX 3:PUpOB rJOKOPpyKTO- 
3aHOB, Pa3sCJICHHbIX IPH MOMOLIM XpoMaTorpaduyeckol KOOHKU CHIMKarela, 
NpelcTaBseHbl B Ta6n. 2. 


Ta6Oanua 2 


UucNoO OcTaTKOB reKkco3 
B ruioKOdpykTosane 


44 ine ible tet Nees 
I @pakuua (TerpamerTudreKcos3pi) 

ConepxanHe, % OSs 33,5 24,8 16,9 
no 4,4760 41,4753 41,4747 14,4730 
[2379 ( poze) +56,3 |+56,9 | +56,7 +55,8 

Cogepxanue OCH,-rpynn, % 52,38 52,68 52,40 52,60 

II @paxuua (3,4,6-TpuMeTHadpyk- 

Tosa) 

ConepxauHe, % 49,7 66,5 15,2 83,4 
es 1,4620 | 1,4626 | 41,4645 1,4630 
{217 (B Boxe) +37,8 | +87,9 | +37,8 +38,5 

CoyepxaHue OCH,-rpynn, % 42,08 44,74 44,96 42,30 


PesyibTaTbl HCCeLOBaHuA (paki MoKa3biBaloT, TO MepBad cpakuun 
CofepxKuT TeTpaMeTusireKco3bl c 52,6% OCHs, HO MOBbILeHHOe ylebHoe 
Bpailenue OT +-55,8 fo +56,7° yKaspiBaer Ha IIpHcyTCTBHe TeTpaMeTHJTsI0- 
KOSbI, UMelolleH yebHoe BpalleHue +83,3° (B Bose). 


Taoauna3 


Yucso OcTaTKOB TeKCO3 
B ruloKOmpyKTo3ane 


a OR for nd 


ComepmaHHe TeTpaMeTHJrsOKO- 
3bI NOMAPHMeTpHuecKH, % 49,4 5032 50,0 48,4 

CoyepxaHHe TeTPpaMeTHJTJIOKO- 
3bl HOMOMeTPHYECKH 


Terpametuurekcosa, Mr 68,2 hs? 70,6 59,4 

0,02 N 12, Mu 14,4 15,04 14,82 42,66 

TetTpaMeTusrsi0ko3a, Mr 34,0 Ono 35,0 29,9 
Comepxanve TeTpaMeTHJTIIOKO- 

3b] BO (paKUHH, % 49,84 49,88 49,60 50,10 


ComepmaHHe TeTpaMeTHJPJIOKO- 
3bI B Me€THJIrIIOKOMpyKTo3sa- p 
He, % 25,07 | 16,70 12,30 8,47 


KonyuecTBeHHoe onpemeienve TeTpaMeTHJTJIOKO3bI B MepBbix dpaklluAx 
IpOHSBOAMOCb MOUApHMeTpuyecku TO (copmyule: 


x(83,3 — 30,3) = 100(a— 30,3), 


roe 83,3 — yyebHoe BpalleHue TeTPaMeTHVJITJIIOKOSHI, 30,3 — yeuIbHoe 
Bpamenne 1,3,4,6-rerpameTuppyKTO3sbl, 4% — yebHOe BpalileHHe cbpakinH, 
orkyja x = 100 (« =) 3) eacOor : 

Kpome TOro, KOJIMYECTBO METHJTIOKO3bI ONPeedANOCb HOMOMeTpHUeCKH 
mo mMetoxy Xupcra (*°). . 


Pe3ybTaTbl BbIYHCJICHHA COMepwKaHHA TeETPaMECTHJITJIIOKO3bI MpeACTaBJIeHb 


B TaOJ. 3. 

CoorHoweHue MpokyKTOR TuLpousa MeTHIOBLIX 9spupoB TOKOpykTO 
3aHoB: 2,3,4,6-rTerpameTHuru0Kosbl, 3,4,6-TpuMeTHIPpyKTOSbI A 1,3,4,6- Terpa 
MeTHJIpYKTO3bl — MpuBeseHo B Tas. 4. 


Ta6Omuna 4 
Jd Vobadet oe be tir hens Leh ee ene yee Ree 


Uucso ocTaTKOB reKCco3 
B ryiOKO@pyKTosane, % 


> 


eae Prager: 


| 
! 
2,3,4,6- JOKO- | 
ca pen ein 25,07 16;70 12,30 8,47 
3,4,6-TpumMetTun dpyKTosa, %| 49,70 66,52 75,20 83,10 


1,3,4,6-TeTpameTHuI KTO- 
3a, % ies 20520 16,78 12,50 8,43 


CooTHomeHHe l4:2:4 | eewaa lace: L4s40:4 


Takum 06pa30M, BEIJeJICHHbIe PIIOKOPPYKTO3aHbI NOCTPOCHb! 10 OAHOMY THIy:: 


| pe ee 
H+C+OH 


O HO. 

anton 

Eis 
dno 


rien paBuo 2, 4, 6 uw 10. 

CoctaB u cCTpoeHHe IviOKO*pyKTO3aHOB, BbIJeICHHbIX u3 cTeOeH TOM 
HaMOypa, NOKa3bIBaIOT, YTOOHH OOPa3yIOT NOJMMePHO-FroMOMOrMueCKHH PAL, KaK- 
JbIA MpeACTaBHTeIb KOTOPOFO COMePpXKUT OAMH OCTATOK TJIOKO3bI Ha HECKOJIbKO 
OCTATKOB (pPyKTOSHI, T. €. YEM BILE MOJICKYJIAPHbIM Bec PIOKO*pyKTO3aHa, TEM 
MeHbIUe COep2xKUTCA FOKO3bI. B 9TOM OTHOLWICHHM Caxapo3a JOJDKHa ABUTbCHA 
Me€pBbIM MpeACTaBUTeIEM STOFO MOJIMMEPHO-TOMOJOrMyecKOro pala rlOKOPpyKToO- 
3aHOB, Y KOTOPbIX CBA3b Mey PIOKO3HbIM OCTATKOM M MOCJeMyIOULHM OCTAaT-} 
KOM ()pyKTO3bI Taka %Ke, KaK u y Caxapospl, T. e. 1:2. Tak kak caxapos3a reHe- 
THYCCKH CBA3ZAHAC TIOKOPPyKTO3aHaMH, TO 9THM, NO-BHXHMOMY, MOMKHO OObAC- 
HHTb Ty BaXKHYy!0 POJlb, KakylO urpaeT Caxapo3a Upu oOpasoBaHuu u pacmane? 
(pykTO3aHoB. 


YJIbAHOBCKHH CeIbCKOXO3AHCTBEHHBIIt Tloctrymusio 
HHCTHTYT Pas) MS 19157) 


UMTHPOBAHHAA JIMTEPATYPA 


*C. Tanret, Bull. Soc. Chim., 9, 233 (1893). 2H. Pringsheim, Py Oh #| 
meyer, Ber., 65, 1242 (1932); 66, 1292 (1933). *G.Aspinal, R. Telfer, Chemi| 
and Ind., 1953, 490. 4H.Schlubach, H. Elsner, Ber., 62, 1493 (1929). 
°F. Micheel, F.P. Van De Kamp, Angew. Chem., 64, 607 (1952). ® A. Pal- 
mer, Biochem. J., 48, 389 (1951) 7H. Belval, A. Grandchamp-Chau-. 
dun, Bull. Soc. Chim. biol., 31, 30 (1940). ®M. Srinivasan, I.S. Bhati a, | 
Biochem. J., 55, 286 (1953); 56, 256 ([954);  & A Schluwbach, H. Ul end? agm 
Lieb. Ann., 532, 200 (1937), 2H. Schlubach, H. Miille tr, Lieb. Ann., 578, | 
194 (1952). 4 T. W. Conti, Zs. Lebensmittel Untersuch., 96, 335 (1953). 32 R. De. 
donde, C. R., 232, 1134 (1951). 3H. Schlubach, H. Miller, Lieb. Ann., 
577, 47 (1952). * R. Dedonde, C. Buvry, C. R., 231, 790 (1950). 1 E. Hirst 
et al., J. Chem. Soc., 1950, 1297. 16°C. M. Cr penkos, JAH, 124, Ne 6 (1958). 
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Horaagn Ankagemun nayx CCCP 
1959. Tom 125, Ne 1 


MOP®OJIOTH Ff PACTEHHEH 


A. H. CJIAXKOB 


. O MOP®OJIOPMYUECKMX NPH3HAKAX COP HACTOSLWHX 
MIATOPOTHHKOB MOACEMEHCTBA PTERIDEAE DIELS ®JIOPbI CCCP 


(ITpedcmaeneno axademuxom B. H. Cykaueesim 6 X 1958) 


Tlogcemelictso Pterideae Diels npeycrasmeno na tepputopuu CCCP mecr- 
HalllaTbio BuAaMH BOCbMu posoB: Anogramma Link, Coniogramma Feé, Notho- 
laena R. Br., Cheilanthes Sw., CryptogrammaR. Br., Adiantum L., Pteris L. n 
Pteridium Gled. Cpequ Hux ecTb kak WIMpoKo pacnpocTpanenuble NanopoTHuKy, 
TaK HM BCTpeyalouluecA peKO (HEKOTOPbIe 3aperHCTPHPOBAHbI JIMLIb B HECKOJIb- 
KHX IYHKTAaX). OkoorMyeckue OCOOeHHOCTH pa3JIMUHbIX BHOB pPas/HUHbI; 
SOJIbIIMHCTBO — paCTeHNA CKaJl MH KAaMCHMCTHIX MeCTOOONTaHUM, Mpu4eM cpequ 
HHX HapsAyly C BularouOOMBbIMU BULaMH CCTb HW 3aCyXOyCTOM4MBbIe, HEKOTOPBIe BU- 
bl — ManopOTHHKH TpaBAHOrO NOKPOBa JICCOB. 

IIpu cnoposo-MbiIbueBbIX aHaIW3aX UCTBEPTHUHBIX OTMOMKEHHH CHOpbI Mper- 
CTABUTeNeH STOFO MOACeMelcTBa BCTpeyaloTca He 4acTO HW B HeOOJbINOM Uucwe, 
HO BO3MOXKHOCTb HX OMNpeAeIeHHA JacT WeHHbIe CBCACHHA JIA HHTepmperalun 
pe3yJIbTaTOB aHaiu30B. Kpome Toro, Mo3HaHve MOp*ouloruu CHOp COBPeMeHHBIX 
MaNOpOTHHKOB BaxKHO WIA U3yYCHHA HCKOMNAeMBIX CHOP 43 Oosee A peBHUX OTJIO- 
KCHHH. 

Cnopbl iA MpHroTOBJIeHHA ITAIOHHbIX MpemapaTos OblIM B3ATHI C repOapHbix 
IKZEMILIAPOB ManOpOTHHKOB B repOapuAx OoTaHwyecKux yupexyeHu Mocxsbl, 
Neuuurpaza, Baxy, Kppima u Caxanuna*. OtanoHHbld MaTepHas MosBeprasca 
—ALETOIH3HOH WM ULeMOUHOH OOpadorKe. 

Cnopbl 1anopOTHHKOB HCC/1eAOBaHHbIxX BUZOB Moycem. Pterideae pasBuBatwr- 
“A B TeTpadpH4ecKMX TeTpaflax, pacialaloulHyXcA Ha YerbIpe CMOpbl Kax- 
gaa. J[ucrambHad CTOpoHa CHOpbl KyNoONOOOpasHoO-BbINyKMaA, MpOKCHMaJIbHaw 
TOpoHa JIMOO BHIMyKad (TpexrpaHHo-WMpaMufalbuaA), HO0 MouTH MocKaa, 
¥ HEKOTOPbIX BHOB OHa HepeyKo OpiBaet BMsATad. M3amepsAsucb CHOpbI B AnCTaJIb- 
4O-IIOJIAPHOM, 9KBATOPHaIbHOM H MPOKCHMAJIbHO-IOJAPHOM MOsO%KeHHH (COOT- 
3eTCTBCHHO pasMeppl A, B u B—cm. pue. 1, V/J—X). HanOonee xpymupie 
sHopbl OOHapyxkeubl y Cryptogramma acrostichoides (A nu B — or 44 fo 77 4, 
B — or 35 no 67 p nocae alleTonu3Hol o6pa6oTKn), HanOomee Meikue — y Pte- 
‘idium aquilinum (A u B—or 25 no 40», B—or 22 no 32). Ouepranua cnop B 
IOAPHIX MOJOKECHHAX MOFyT ObITb OKPyTvIble, TPCyOJIbHO-OKPyT sible, OKPyT0- 
rpCyFOMbHbIe, HeMpaBMIbHO TPeyFOJIbHO-OKPyTJbIe; CNOPbI TPeyrosIbHO-OKpyT- 
IbIX H H€MPaBHIbHO TpeyFrouIbHO-OKPYyrIbIX OYeEpTaHH MOryT ObiITb oMacTHBI- 
MM WulM He JlOMacTHBIMU, a JloMacTH yrvloBaTbIMH WIM He yruioBaTbimu (puc. |, 
[—VJII). Y wexoropbix BugoB HapaAyy C HOPMaJIbHO pa3sBUTbIMM CNOpaMH BCTpe- 
[aloTCA YIWVIOULeHHbIe (HeMopasBUBIUNeCA?) CMOPbI, CMOXKEHHbIC BAOMb NOAP- 
iol ocu (puc. 1, XJ, XII). 

Y ciop Hacrosuux ManopoTHuKoB HMEIOTCA [Be COOMOYKU, OOpasoBaHHble 
IPOTOMMAaCTOM CMOpbI: 2k30cHopHlt — oOpasyloulaicsA NepBolt Mpounas, COxpa- 
uAiolaca mpu coccuM3aluu CHopbl OOoMOUKa, HM SHAOcHOpHl — He coxpa- 
IA1OULaAcs y HCKOMAaeMBIX Cop OOoMOUKa, IpHseratollad K SKSOCHOPHIO USHYTPH 


* prop Gnarogaput MW. VW. Kaparuna, JI. A. IIpupanosy u A. VW. Tommauepa, NpucaB- 


WHX CMY CHOPbl HEKOTOPbIX BUAOB MaMOPOTHHKOB. 
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(pu mwenouHO u alleTomMsHOH OOpaOoTKe PeleHTHBIX CHOP SHAOCMOpuH pas 
pymaerca). Tperba o6on0uKa — mepucnopul, HasbiBaBllaAcs TaKKe smMcIOp Hy 
em (2, 4, 8) — cama wapy2KHaxt OOom04UKa, O HaJIMUNM HIM OTCYTCTBUM KOTOPOr 
y TCX WIM HHbIX BYOB ManOpOTHHKOB JIMTepaTyPHbIe WaHHble PpasHOpelHBbl. 
OcHoBHbIe CHelMasIbHble HCCIeCLOBaHHA, KaCatoulMeCA Pa3sBUTHA CMOPOBBIX 
o6o104eK, B TOM YHCe HM NepHCnopHA, HM HaMYnA NocleqHerO y TeX WAM HHbIX 
MaNOpOTHHKOOOpa3sHbIX, OTHOCATCA 


Vi I mocyie{HeH TpeTHNpowWoro WH Hadad 
HbIHeWIHerO § cToueTHA. KpuTHuecknit 
0630p JMTepaTyPHbIX CBeeHHH MH OPH- 
THHAJIbHbIM MaTepHasl M10 9TOMY BOMpoc 


mpuBosutT Xanuur (°,°). Knaccudullupy 


a 
Vv V W cnopoBbie OOo0UKH MO UX MpOHCxox- 
jlenuio, XaHHur OCTaBJAeT Ha3BaHHe Me- 
pucnopunl JIMIb 3a COoMOYKON, KOTOpa 
B Tpolecce pa3BHTHA CNopbl OTwa- 
raeTcd MOBepX 9K3OCHOpHA MepuMias- 


MOJMyMOM cnopaHrua (no Strasburger 
(1°)), aTepMnH 9MucnopuHii pesepBupyell 
WIA OOOZHAYeHHA Hapy2KHOH cCnopoBok 
oO6on0uKu TpHOoB nu BOOpocuel, upg) 
vCXOLAelt v3 2NnMIasMoqnyMa (SIH- 


() 
Ma3Mbl), OnomorMyecku, HO He THCTC4 
mu 2 JIOTHUECKH PaBHOWeHHOO TNepHMiasMo- 
a JMYMy BbICIUHX pacTeHHH, YTO ObWIO OT 
Meyeno emje UnctaKxoppim (*), 3aMeHHE 
a IWHM TeCPMHH 3MHNa3Ma TeEPMHHO! 
neepyo-snnna3sMa. OGomouKy, mpouc 


Puc. 1. Cnopbt B pa3mMUuHBIX MOMO%KeHHAX; XOMALLYIO H3 CTCHKH CHelHaJIbHOH KJ 


exema. /—///] u V/J — yuctatbHo-nomspHoe) §=6pxy (9nycnopHi Tuna Angiopteri 
nonoxenne; IV—VI ‘u VIII — npoxcu- (snucnopy ul giop 


er 4 ; 
MaJIbHO-OJIApHoe momowenue; 1X u X — longifolia (?)), Xannur (*) cunta 
SKBaTOPHaJIbHOe MlOJIOMKEHHE; EXGhi H BHeCHIHHM CIOEM IK380CIOPHA 3t Ha3b- 
XII — cnopsi, cnoxkenHpie Bomb NomapHo BaeT Speziallamelle. B stoi xe pabore 
ce esas epgey I Fi ibe ee cea aBTop (°) BbICKa3bIBaeT mpesMomomKe- 
OKpyrvioe, He somacTHoe, — oKpyrao- 
tTpeyromboe, I// — oxpyraoe, [hie Bets HHe, UTO TlalOpOTHHKH, KPOMe SKSOCIG 
HEMIPaBHJIbHO TpeyroJIbHO-oKpyrvioe, He mo- PHA, BEpOATHO, MMEIOT HW HaCTOALLHY 
mactHoe, V/ — HenpaBHIbHO TpeyroubHo- nepucnopun, WM flayiee MHWET, UTO «Ie 


Be meee ACTOS os cory Peyionpho-  PHCMOPHM KaK MpaBHsio, He Mpupacta 
eat Ve Hens noe ee EO tO tease Ge Lay mee a ee 
MacTHoe, somacTa yraopaTsie J€PKO OT NOCMeAHEFO OTAEMAIOTCA, B TC 
BpeMA KaK T1pouHe cnopoBbie o60- 
JOUKH, TaK%Ke HW TaM, Tye JOKE 
Opith Speziallamelle, mpegcrapasior coOol coBepmieHHO equHbIe o6on0UKH» 
Bo sropol paOore Xaununr (°) 1puBokuT B Bue Taub CBeLeHHA O HaNHUNt 
NepHcnopueB y MpescTaBuTeeH CeMeHcTBa HaCTOAIMHX MalOpOTHHKOB, CBHIe 
TEbCTBYIOULHE, B YaCTHOCTH, O TOM, YTO y BuoB Noycem. Pterideae nepucnopus 
HeT (ucK04eHue — Buybt Notholaena). OcranaBupaach Ha OOmleM cpbusioreHe 
THYECKOM 3HaYeHHH Nepucnopues, Xanuur (*) MpHxoLUT B BLIBOLY, UTO MpUcyT 
CTBHe MepucnopuxA — STo onpeseeHHan CTyNeHb OpraHusallun BHYTpH Manopor 
HUKOOOpasHbIX; Ha Ooslee HU38KUX CTyNeHAx (Eusporangiatae) ManOpoOTHHKOOO pas 
Hble elke He OOJajaloT epucnopusimu, a Ha Oonee BEICoKUXx (Lycopodiales) — 
yxe He oOulaqaioT umn. 

Orn oOMNe NOOKeHUA O MpucyTcTBuU MepHCnOpHeB y ONPeAeCHHbIX Ppy! 
MaNOPOTHHKOOOPasHEIX BOLWIN B COBPpeMeHHyIO NTepuoMOrHyecKytO JIUTepaTypy 
Tax, Hanpumep, Baysp (*) KparKo namaraer 9Tu cBeqeHHA, HO (bakTaM HaJIMUn: 
WIM OTCYTCTBHA MePHCHOpHA MpuaeT JIMIIb OTHOCHTeIbHOe 3HaveHHe, NowYep 
KuBad pasiMduA y Ouskux dopm (Blechnum uw Woodwardia, c ofnoli cro 
poubl, u Brainea u Doodia —c ypyroii) 
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Oguako B MocweqHee BpemMa onyOMKOBaHbI cBeqenus, BBIXOMAMIHe 3a paM- 
KH H3JIOXKCHHBIX BbIMe NpPeACTaBIeHHH, HO COOTBETCTBYIONLNe BbIBOLaM HeKOTO- 
pbIx crapbix paOor (*). Tax, Xappuc (”) cpaBHuBaer cnoppi Buon Blechnum 
u Doodia, nogzpepraa comHeHuio yrBepxeHHe 06 OTCYTCTBHM y NocjeqHHXx 
MepHcnopusA, H MMIWeT, YTO paclipocrpaHeHue Mepucnopunes, BosMoxHO, Gomee 
OOblMHO, Yem Npeznonaran Bayasp. Uro xe Kacaetcs Mojce. Pterideae, To cue- 
Ayer oOpaTHth BHHMaHHe Ha OnyOuIMKOBaHHbIe JanHble o cnopax Pteridium 
aquilinum. Cernnur (°), yKa3bIBat Ha BO3MOXKHOCTS yTpaTbl clopamn 93TO- 
TO Bua SCPHHCTHIX CKYJIbIITYpHbIX OOpasoBaHHll, NOKPbIBAIONLHX MOBepXHOCTS 
CBEKUX COP, OTMEYAET, YTO STO CTABHT MOA COMHEHHE IIpHHaIEKHOCTH CKYbII- 
Typbl K 9k30cMOpuio. Cefosa (*) mpefnonaraer 3yecb mpucytcrBue nepucnopua. 
Xappue (’) TakxKe oTMevaeT, YTO Hapy2XKHbIit COM OGOMOUKH Crop STOO ManopoT- 
HUKa MOET ObITh yTepsAH. 


Puc. 2. Moptbouiornyeckue rpynmbl cnop manoporuuKkos moycem. Pterideae 
Diels daoppt CCCP. Cxema. OObacHeHua B TeKCTC 


Halu uccleqoBaHHA NoKa3aJIu, YTO CHOpbl BUAOB PuopEl CCCP, ornocaux- 
«A, kK mogcem. Pterideae (3a uckIOUeHHeM JIMWIb BuLOB posa Cryptogramma), 
“MOryT TEPATh CaMylO Hapy2KHy!0 OOOMOUKYy HOO WeMKOM, u60 cbparMentap- 
HO. Hue 9TH OOoO0UKH OOO3HAaUaIOTCA Kak MepHCnoOpuu, YTO B U3BECTHOM Me- 
pe yCIOBHO, TaK Kak CIelMaJIbHbIX HCCICOBaHHH MponcxomwyenuA 2THX O6O- 
JlOUeK Y pasHbIX BHOB MbI He IIPOHSBOAHIN, a CaM Mo ceOe TepMuH «Mepncnopnit», 
“Kak y2Ke yMOMHHalocb, XapakTepH3yeT Mpoucxo*eHue cnopoBol ob6o0"KH 
(0°), PesyabTaTbl Hallux HaOOeHuH COBMaaloT B OCHOBHOM C BbIBOJaMu 
-padorst Pyuiepa (*),KoTOpbIM, Mo HauleMy MHeHuiO, XaHHur (°,*) He yenna 
_JOCTaTOUHOrO BHUMAaHHA, WH NOSBOJIAIOT Pa3IleJIHTb CNOPb! HCCJIeOBaHHbIX BUOB 
Ha HeCKOJIbKO py Mo MopdboulorwyecK uM MpH3HakaM 2K30CHOpHNA HW MepucnopusA. 
Ileppaa rpymna: 9k30cMopHi CO CKYJIbITYpOH, MepucnopHit TOHKOM rialKou 
TIJI€HKOM (BbIPOCTbI Ha HEM KpaltHe peKu) paBHOMEPHO MOK PbIBaeT BCE CKYJIbITY p- 
-Hble oOpasoBpanna (puc. 2, /); croqa oTHocatTca cnoppi Anogramma leptophylla 
(puc. 2, J, a) u Pteris cretica (puc. 2,7, 6); kpome Toro, cnopbl 3TOM rpynnb! oTu- 
-WaloTCA HaJIMYHEM Pe3KOH IKBATOPHaJIbHOM TpaHuubl. Bropaa rpynma: 3k30- 
-CNOpui C riaKOM NOBepXHOCThIO, MepHCNopHl CKaquaTHI, rpyOo- u TOHKO3ep- 
-HUCTHIM; Cloka oTHOCATCA cnoppl Notholaena Maranthae u HeKoTOpbix BUOB posa 
-Cheilanthes (pune. 2, //, e), Pteridiumaquilinum (puc. 2, //, 2), Coniogramma fra- 
_xinea u Bugos Adiantum (pne. 2, //,0). Tperpa rpynna: 9k30cMopuii Co CKyIbmITy- 
poi, mepucnopuit orcyrcrByer — cnopbl Buyxos poza Cryptogramma (puc. 2, [//). 

Pa3easl MHCHHE O TOM, 4TO 6€3 MCCIEAOBAHHA MPOMCXOKAeHUA MU PasBHTUA 
-Hapy2xKHOH CnopoBolt OOOOUKH Heb3H C YBEPCHHOCTbIO PellIHTb, O Nepucnopun 
JIM B TOM WIM HHOM CJly4ae JouKHa HATH PeYb, OTMETHM MpakTHYecKky10 HeoO- 
-XOJMMOCTb HMCTb TeEPMHH JIA OOO3HAUCHHA HapyKHOM CHOpoBOH OOOOUKH, 
‘CMocoOHOli yTpadHBaTLCA YaCTHUHO WIM MOJIHOCTbIO. 4 

Hexoropbie “3 HCHOb3yeMbIX HEIHe TEPMHHOB (B TOM Uuce — nepucmopuii) 
OCTaBJICHbI HAM B HaCJle€ICTBO OoTaHHKaMH, H3yYaBLIUMU OOWLMe 3AaKOHOMePHOCTH 
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pa3sBHTHA CHOP Pa3JIMUHbIX NalOpOTHAKOOOPasHbIX Ha CPaBHUTebHO HEMHOFO- 
UYWCJICHHBIX OObEKTAX, MeaBLUHMM MepBble Warn Ha MYTH HCMOMb30BaHHA OHTO 
rene3a HW MOp(poOrHH CHOP JWI CHCTEMATHKH MallopOTHHKOOOpasHbIX. Bo3HHKHO- 
BCHHE H Ppa3BHTHE MeTOJa CHOPOBO-IIbWIbIeBOrO aHaJlH3a oO yCOBHIO mipoBesle 
HHe CpaBHUTeIbHOMOpoOJOrHyecKUX paoor, Tak CKa3aTb, C HHOM TOUKH 3PeHUA: 
Ha3pesla HeEOOXOAMMOCTb XOTA Obl MpHOUSHTeIbHOrO ONpeWeeHHA HCKOMACMbIX 
Cop H3 KaliHO3O0lCKHX OTIOXKeHHH WU 3aTeM — Nepexofa B HEKOTOPBIX CJ yYaAxX, 
oT ucKyccTBeHHOH (4ucTo MoptborpadwyecKol) K ecTeCTBeHHOM Kiaccupukally 
cnop 43 Oomee ApesHHx ocayouHbix mopox. Vsysennem pasBuTHA CMOpoBbl 
o6omoueK 9TH UCCeqOBaHHA He No_Kpenisaducb. Uncno wMCceqOBaHHbIX: 
OObEKTOB BO3POC/IO, HaKOMWIeH  OO/bUIOM ONNCATeIbHbIM MaTepuad, BDIAB~ 
jleHbI MoptbosorMyecKue MpHSHAaKH, He W3BECTHDIC WIM He NOJYUMBIUIMe WIM pOKOK 
W3BECTHOCTH paHee, BO3HHKHOBECHHE H PaSBHTHE KOTOPbIX He ucc1eqoBaHo. Iloato- 
My IP@KHAA TEPMHHOJOFUA He BCer a yLOBJIETBOPHTebHAa, YTO MOXKHO BHACTb Ha 
mpuMepe TepMuHa mepucnopult. Ecan ynorpeOATb ero B «KJlaCCHYeCCKOM» CMBI-- 
ene (2°, 5), 7. e. aumb Oyky4n yOexKeHHDIM B CFO MpOHCXO*KMeHHU U3 NepuMas-- 
MOJMyMa, TO TipH OnNCaHHM OoMbUOrO UuCa OObEKTOB MpuseTCA BoO3sepxKaTbces! 
or ero ynorpe6menna. Eme Oouee 3aTpyqHeHo ynoTpeOlenue TepMuHa Spezi-) 
allamelle. Ecum mpuHatb K pykoBoycTBy npxBowumbie UvcraKosbim (7) KpuTe-| 
puu (ciaGaa CBA3b C HuKeeKalilel OOOMOYKOH, OTCYTCTBHE Ha NOCMeAHeH KaKUX- 
HOO CeOB Nocie OTLeMeHHA BeEpXHeH OOOMOUKU), TO CaMylO Hapy2KHy!0 0O0- | 
mouxy cnop Anogramma leptophylla cneqyer mpusHaTb mMepncmopHeM, HO} 
yTBepxK enue, YTO «y BCeX NepucnopueB CTPyKTypa NoBepxHOCTH Oomee HIM Me-| 
Hee MeHHCTad HM HelpaBubHaa» (°) He MOsBOAeT STOFO CelaTb. Y Hac HET OCHO-| 
BaHHi JIA yTBepxKeHHA, UTO 3Ta COOMOUKa cnop Anogramma oTJOxeHAa Nepu- 
Tla3MOMHyMOM, KaK HeT OCHOBaHHii u WA OTpuwanuA sTOrO. Anco No,OOHbIX 
TIIPHMEPOB JIerKO MOXKHO YMHOXKUTb. 

Tlostomy, yauTbIBad NpakTuyecky!oO HEOOXOAMMOCTS IIPHMeHeEHHA Olpeyes1en- 
HOrO TepMuHA WIA OOOSHAYEHHA HapyXKHOH CNOpoBol OOoNOUKH, CnocoOHOK yTpa- 
YHBaTbCH, HW TO, UTO TepMHH Mepucnopul (perisporium, perinium) y2xe Bowler 
B JIMTepaTypy MO CpaBHHTebHOH MOpdouoruu Cop, WemecooOpa3sHO OCTaBUTb 
ero Wit COosHaveHuA BCex OOoNOueK NMoOfoOHOrO pola, MaKe ecu Mpouc- 
XovwKeHve HX He BbIACHeHO. Ilepncnopuli, mpoucxoxyeHue KOTOporo 13 
MepulwasMouyMa OeccnopHo, MoxeT ObITb Ha3BaH HaCTOALLMM NepucnopHem 
WIM 9B-Nepucnopnem (eu-perisporium, eu-perinium), mepucnopnit, o6s3aHubili 
CBOHM IIpOvCXOKMeHHeM <«CHelMabHOH OGomouKe» (Speziallamelle), moxuo- 
OOo3HauHTb Kak JIOKHbIH Mepucnopul uu MmceBzo-nepucnopui (pseudo-peri- 
sporium, pseudo-perinium), Teopetuuecku BO3MO2%KeH HM TpeTHH BapvaHT: mepH- 
cnopHi MoxeT ObiTh OOpa3s0BaH OTJIOMKCHHEM BELECTBa NepuHnasMOqHyMa Ha 
HepaspylWuBUlyloca <cnellvalbHy!lo oOOomouKy» (Speziallamelle); ogHaKo ua- 
MpaliMBalouluucA 3eCb TEPMHH «CJIOXKHIK NEpHCNOpHH» He MOXET ObITh yMoTped- 
Jl@H, TaK Kak y2Ke Obl NPHMeHeH JIA Ha3BaHUA Nepucnopnsa cnop xBourelt (°); 
3eCb, NoOwKayu, Jyule TOBOpHTh O ABOHHOM Nepucnopuy (perinium binatum). 


Bcecoto3Hblli adporeoloruuecKu TpecT Tloctynuao 
MunuctepcrBa reolorHH uM oxpaHb! Hep CCCP 6 X 1958 
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Horuayn Akagemun nayr CCCP 
1959. Tom 125, N 4 


IMBPHOJIOTH A PACTEHHH 


B. A. MOAAYBHAA-APHOJIDIM 


KYJIBTYPA CEMSNOYVEK HEKOTOPbIX OPXH]JEH 
HA HCKYCCTBEHHOM NMTATEJIbHOM CPEJIE 


(I]pedcmaeaexo axademuxom H. B. Luyuneim 13 XI 1958) 


3a MocueqHee BpemMA paOoTbl No KyJIbType pacTHTeMbHBIX TKaHeli Ha HCKYC- 
TBCHHOM MHTaTeJIbHOH Cpese Mouy4ator Bce OonbuIM vu CombuIni pasMax, 4TO 
MOcoOcTByeT pasBUTHIO (uSHOOrMYeCKOrO HW 9KCMEPHMEHTAJIbHOrO HalpaBuie- 
iM B MCCJIEMOBaHHH TeHepaTHBHbIX Mpoeccos. Pafom uccmeqopareneh ycra- 
{OBJICHO, UTO Pa3s/IHUHbIe TEHeEpaTHBHble CTPyKTYPbl PaCTeHuli, a HMCHHO IIblVIb- 
IMKH, 3aBA3H, CeMANOUKH, SHAOCIepM, 3aPpoOjIbI B WeOM u pasvINUHBIe ero 
lacCTH, MOryT pa3BuBaTbCA Ha HCKYCCTBeHHOK cpeze ('~*®). OnHako paOor Takoro 
{allpaBJICHHA NoKa elle HEMOCTATOUHO, H aIbHeHUIMe HCCJIEMOBaHHA B STO O6uIa- 
TH HEOOXOAMMbI. OcoOeHHO STO KacaeTCA KYJIbTYPbl CEMATIOUEK Ha HCKYCCTBEHHOH 
IMTaTeIbHOH cpeye. JLo cux Nop NO KyJIbType CeEMANOYeK HMEIOTCA TOJIbKO pa- 
jornt H. Mareupapu (1957) un H.C. P. Cpamn (°); neppaa KyabTuBupoBaua 
eMalloukH Papaver somniferum, BTopoll — ceMAMOUKH CalOBbIX pa3HOBHAHOCTEel 
zitrus. IIpu stom CBaMu KyJIbTHBUPOBadl Ha HCKYCCTBEHHOM cpeye He lWeble ce- 
MATIOUKU, KAK 9TO Jlesana MarewBapy, a JHIUb HYLEJIAPHY!0 TKaHb ee, U3 Kule- 
‘OK KOTOpOH y Citrus uacto oOpasyioTca WoOaBounble 3apospiun. Cpamu Ha6st0- 
[al OOpasoBaHHe HYICIAPHbIX 3apoOblleH u MpeBpalleHHe HX B MpoOpocrKH, 
(YIIbTHBUPyA HYLWCWIAPHYy!O TKaHb CemMaMoueK Citrus Ha MuTaTesbHOH cpele 
Yalita, C MpHOaBJleHHeM KHHeTHHA H Puspouusata Ko3seuna. Marempapn Ky JbTH- 
‘MpoBasla cemanouku Papaver somniferum Ha cpeye Hutwa, cojepxaltel KHHe- 
WH, MHJOJYKCYCHY!IO KHCJIOTyY M BuTaMHHBI. B pesyibTaTe cBux onbitos Mare- 
uBapH HaOsmogana y Papaver somniferum pasBuTue 3apojblliia oT AByYXKJIeTOU- 
(oH cTaquu No oOpasoBaHuA NpopoctTKa, a Take pa3sBUuTHe ZHocHepMa OT 
[ECKOJIbKHX CBOOORHbIX Aep JO MHOFOKJIe€TOUHOM TKaHH. 

- Mb B CBOMX ONbITAaX KYJIbTHBUPOBaJIH Ha HCKYCCTBEHHOM NHTaTeIbHOK Cpeye 
| CT@PHIbHbIX ycCNOBuAX cemanouku Dendrobium nobile, Calanthe Veitchii, 
*halaenopsis Schilleriana u Cypripedium insigne. Y pcex sTHx opxnjeH Ham 
WaBalloch HaOsMOLaTb Ha HCKYCCTBCHHOH MuTAaTeIbHOM Cpeye JalbHenMee pasBu- 
we C€MANOYeK, HO TOJIbKO B TOM Cly4ae, eCCJIH HMEIO MECTO OILIOAOTBOpeHne. 
}EMANOUKH Ha CTayMAX MakpocnoporeHesa HM Pa3BUTHA 3apOfbIIeBOrO MELIKa 

HallluX OMbITaX HE Ppa3BUBasIHCb lable, XOTA OUeHb MOTO OCTAaBaHCb 
BeXKUMH, He NPOABJAA NpH3HaKOB Aerenepallun. 

Oco6eHHO yAadHbIMH NOMYYMMUCb y Hac OMIT! NO KyJIbType Ha HCKYCCTBeH- 
oli MuTaTesbHOL Cpese cemanoyek Dendrobium nobile, nostTomy Mb! ocTaHoBHM- 
A 3leCb Ha ONMCAHHH Pe3YJIbTATOB, MOJYYeHHHIX NO BbIpAallHBaHHIO CeMATIOUeK 
MeHHO 9STOH opxHen. 

UYepes 3—3,5 Mec. Mocse OMbIJeHHA OTPe3KH MwaleHTbl C CeMATOUKAMH MBI 
OMellaiv B IpoOupKu co cpeyolt Kuyycona C u octapuiasin ux B OoKce Mp TeM- 
epatype 20—25°. B moment mocena cemanoyex Dendrobium nobile wa uckyc- 
TBCHHYIO NNTATeMbHYIO Cpey Mbl OOHAPy XU B HUX OMMOMOTBOPCHHBIE, HO elle 
€ paseIMBUIMeCA AILCKICTKH. Uepes 1—1,5 mec. mocse mocepa cemaAnoueK 
lendrobium nobile Ha ucKyccTBeHHy!0 MuTaTeIbHy!O Cpely MbI OOHapyxKMWIn 

HUX pasHble (basbl 9MOpnorenesa — HaunHasd OT NepBoro AeyeHuA 3urorTb! To 
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OpasoBaHuA MHOroKJeTOYHOrO 3aposbiuta. OnnaKo PasBHTHA IpopocTKoB B 
THX ONbITaX HaM HE ylalocb HaOwofaTb. KybTHBApyst CemMATOUKH, B3ATHIE 
epes 4 Mec. mocme onbvleHuA, C 3apofbIlaMu Ha Pa3HbIxX (hasax pa3sBuTuA (OT 
ByX- AO MHOPOKJI€TOUHBIX), MbI HaOOLaHM He TOAbKO Jabuelitlee pasBuTHe 
apoypIleH, HO u OOpasoBaHne MpopocrKos. 

B ecrecTBeHHbIX YCJIOBHAX MAONbI w cemena Dendrobium nobile C03 peBaloT 
epes 1 rox nocwe onbinenna. B 9To BpeMsA MWIOMbI pacrpecKuBaloTca wu CemeHa 
BICbINAIOTCA H3 HUX. OWHAaKO, KaK MOKa3a/IM HallIM OMBITI, HespembIe CemMeHa Y 
TOrO BHa,KaK Hy APyrux OpxuseH, MOryT mpopactaTb 4 OOpasoBbIBaTb HOPMaIb- 
iO AudxpepenuupoBanHbie mpopocrKu. Hamu Opwio nomyseno Gombitoe KOMH- 
ecTBO mpopoctKos Dendrobium nobile or no- 
€Ba He3peJIbIX CeMAH, Yepes 4 vu 8 Mec. Mocae 
MIbWICHHA, MPHYeM MHOrHe MpopocrKu BbITIA- 
(eM HOPMAaJIbHO. 

CpaBHeHue pa3BUuTuA u CTpOeHHA 3aposplua, 
[auHHad C MepBOro AeeHHA 3HPOTbI MPH KyJIb- 
ype cemManoueK Ha MCKYCCTBCHHOH MuTaTeb- 
iol Cpeye WH B €CTCCTBEHHbIX yCJIOBHAX, IIpH 
Ja3BUTHH HX Ha MATePHHCKOM pacTeHHH, NoKa- 
bIBaeT, UTO B TI€PpBOM CJIy4¥ae BCE KJIETKH HW HX 
;KJIOUCHHA 3HAYHTEJIbHO KpylHee, YEM BO BTO- 
OM H YTO CTPoeHHe 3aposblllla, pocuiero Ha UC- 
‘YCCTBCHHOH IMHTAaTeJIbHOM cpee, C MOMeHTAa 
[€pBOro AeeHUA 3HTOTbI HECKOJIbKO OTIMUAeTCA 
T TAKOBOFO, BbIPOCWIeroO B eCTECTBEHHBIX YyCJIO- 
aax. OcoOeHHo 9TO KacaeTcCaA MacTHA Hu MOL- 
eCKa 3apOJbIllla, ITO XOPOLWIO BHAHO Ha IpuMepe 
Jendrobium nobile y Koropplx MacTHAb! B KseT- 
(ax 3apO/[bllel , OO pa3s0BaBLIMXCA Ha HCKYCCTBEH- 
(Oh MHTaTeIbHOK cpese, Oomee KpyMHble u, Kak 
[PaBHJIO, COCIMHEHbI MO HECKOJIbKy Hu axe 10 
[Hory BMecTe, OOpa3yA Kpynuble arperatyl. B 
‘0 BpeMA Kak OOBIMHO y 3apos_buna Dendrobium 
lobile o6pa3yeTcx MOUIHO pa3BuTbIi BeTBUCTHIli 
‘OJBeCOuUHbIN raycTOpHu, — B YyCJIOBHAX KYJIb- 
YPbI OMJIOMOTBOPeHHbIX CeMANOUeK Ha HCKyC- 
TBCHHOH MHTaTeIbHOM Cpese NOABeECOUHbIM ray- 
Topui y Dendrobium nobile ue BerButca u 
BJIACTCA IMy3bIPeBHAHbIM. Kpome Toro, B 9THX 
CJIOBHAX KOKypa CeMeHH He Pa3sBHBaeTCs. 
Ja puc. 1* noKa3aH smMOpuoreHes y D. nobile 
‘pH KyJIbType ceManoyeK Ha HCKYCCTBEHHOM NMTaTeJIbHOH cCpeye: a — 3apo- 
BIWUeBbIH MeUWIOK C 3HroTOH, 6 — 3apOj[bIleBbI MelOK C J{BYKJI@TOUHBIM 
apObIilieM, 6 — ceManouKa C 5-KJIeTOUHBIM 3aPOJbILlieM, 2, O — 3apOJbIllleBbIe 
(CLUKH C MHOFOKJIETOUHbIMH 3apOJbliliaMH; B I1Jla3Me KJI€ETOK MOKPOBOB, 3apo- 
billia H 3apO{bIIeBOrO MellKa BHHbI MacTH]bl, KOTOPble YacTO Coe AMHAIOTCH 

6oulee WJIM MeHee KpynHble arperaTbl (Ha puc. | au 6, Kpome 3aposplilieBoro 
(eliKa C 3apO/[bILeM, H306paxKeHbl KJI€TKH BHYTPeHHerO MOKPOBa CeMAIOUKH). 
Ia puc. 2 mpegctapnen sMOpvorenes y D. nobile mpu pa3BuTuH cemMamouek 
a MaTepHHCKOM pacTeHHu (a — 3apofbIlleBbI MelUOK C 3HroTOH, 6 — 3peJIbIii 
AapOj[bIll C MOBeCOUHBIM FraycTopHeM). 

Crpoenne Mpopocrkos, oO pa30BaBLUMXCA H3 HE3PeJIbIX CEMAH, Mbl HE HCCJIe- 
OBaslH MOKA JOCTATOUHO JeTaIbHO, MOITOMY He MIPHBOAWM 3feCb OMMCaHHA HX 
| CpaBHeHH C MpOpocTKaMH, Pa3BUBalOULMMHCA B CCTCCTBCHHBIX YCJIOBHAX. 

Haw onbirbl 10 KyJIbType CemaAnoveK OPXHAeH NOKAasbIBaloT, YTO 3aPO/{bILIK 


Puc. 2 


* Bee pucyHku, Kpome 26, CyevaHbl C TOTAJIbHbIX MpelapaTOB Ha %HBOM MaTepHalle, 
700) puc. 26 clenaH c npenapata nocue peakHH Ha KleTYaTKy, TaK KaK MPH STOM MoABe- 
ouHbIli raycTepHi, OTBCEYaH Ha PCAKUMIO NOJIOXKUTEbHO, XOPOMWO BbIABIACTCA (700X }. 
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OpXHeH MOXKHO BbIPAalllMBaTb B YCOBUAX KYJIbTYPbl, HAYHHAA C CaMBIX PaHHI 
(ba3 pasBuTHa (C MOMeHTa TepBOro JeeHHA 3HTOTHI, JO OOpasoBaHHA MHOFOKI 
TOUHOFO 3aposblila), MyTeM MoceBa Ha HCKYCCTBEHHY!O IIMTATEJIbHY!O CPpe) 
CeMANOYeK C ONJIOMOTBOPeHHbIMH AMWeKICTKaMU UH C 3apOJbIllaMH Ha Pa3Hb 
cbasax pa3BHTHA. ITO NOsBOMAeT IKCHCPHMCHTAaJIbHO, Ha %XHBOM MaTepHadl 
HCCJICQOBaTb Y OPXHHBIX pasHble, B TOM UMCe UM CaMble paHHHe 9Talbl 9MOpu 
TeHesa HW CpaBHHBaTb e€fO TeYeCHHE B CCTCCTBCHHbIX H HCKYCCTBCHHBIX YCJIOBUA. 
uTO OyeT crocoOcTBOBaTbh U3yYeHHIO (usHOOrHH 3aposbua. BosmMoxHoC’ 
NOYYeHUA y OPXHeli MPOPOCTKOB H3 HE3pPeJIbIX CEMAH 3HAYHTEIbHO OOWer4 
eT paOoTy no rvuOpuyu3alluu, Tak KaK MO3BOJIA€T COKPaTHTb BPeCMA OK 
ana Cpoka Co3peBaHuaA Ce€MAH. OTO BaxKHO NOTOMY, YTO Y MHOFHX OpxHe 
B TOM 4Yuce Hu y Dendrobium nobile, oH pacTanyT Ha 3Ha4HTeIbHbIK Nepuc 
Bpemeuu (Ha OAM Fox u Gouee). 


TaBHbli OoTraHMyecKHH cal Tlocrynuao 
Akajemuu HaykK CCCP 12 XI 1958 


IHMTHPOBAHHAA JIMTEPATYPA 
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Wokaagn Anagemun nayx CCCP 
1959. Tom 125, Ni 4 


®HSHOJIOTH A PACTEHHUH 


lr. B. BAPHHOB 


CPABHMTEJIbBHAA CKOPOCTb MOCTYMJIEHHA P22 H Ca! 
M WX NOMBY)KHOCTb B PACTEHKM MPH BHEKOPHEBOM 
NOK OPMKE 


(ITpedcmaeazeno axademuxom A. JI. Kypcaxosuim 14 XI 1958) 


fina onpezenennA cpaBHuTesbHOM CKOpocTu Noctynenua P*? y Ca‘ yepes 
JHCTbA ObWVIO NPHMCHEHO [Bax Zbl MeYeHoe CoeqnHeHHe Ca*® (H_P220,)5. Ucxona 
v3 (OpMyvIbl 9TOrO tocdaTa MoNycKasocb, YTO ECM OTHOWeHHe NOCTYNHBIIMX 
B pactenue P*? y Ca*® Oyner paBHbim 2, To cbocdbaT, oveBHAHO, NocTynaeT B Movle- 
KYJIApHOH cope. Ecuin xe oTHoWeHne P*? y Ca*® ne Oyner paBHo 2, a ocoOeHHO 
eCJIH OHO OyfeT MeHbIUe 2, TO MOXKHO C OOMbINNM OCHOBAaHHeM JONYyCTHTb, ITO 
docdaT nocTynaeT B Bue HOHOB. 

J[1a OMmbIToB ObIIH B3ATbI pacTeHus ToMaTa copta «Jlyummuit u3 Bcex» B (pase 
OyTOHH3alluA — Hadaio wBeTenua. Pactenua BbIpalliMBaiucb B Ba30Hax B 
ycJIOBHAX Tennubl. JBaxlbl MeveHbI docaT B KoHUeHTpalinu 0,012 M (onpr- 
Th! NeNe 1 u 2) un 0,006 M (onpite: NeNe 3 u 4) 4 ome yrenbHol akTHBHOCTbIO 
~15 mCu/mMa HaHocnica Kansamu mo 0,02 ma Ha Ba mucTa BepxHero Apyca. 
Bcero Ha pactenue HaHocuocb 0,4 ma pacTtBopa coun. Uepes Tpoe cyToK Heno- 
CTYNHBIUAA COJIb CMbIBaaCb C JIMCTbeB, H pacTeHHA O30AuCb. AKTHBHOCTb 
P*? onpemenasach Ha cueTunKe AC-2, a cCyMMapHas akTuBHOCTb P* y Ca*® noz- 
CUHTHIBalacb Ha cueTunke MCT-17. Satem u3 CyMMapHOH aKTHBHOCTH BbIMHTa- 
lacb akTHBHOCTb P**, nepecunTaHHad Ha cueTunk MCT-17. Pasunua paBHa ak- 
TuBHocTn Ca‘®, TakuM MeTOJOM oOMpeyemAmach akTHBHOCTb P®? y Ca*® B Ha- 
HOCHMOM Ha JINCTbA pacTBOPe H B Pa3JIMUHbIX YaCTAX PAaCTeHHA, BKIIOUAA KOPHH. 
Tocrynsenne P*? y Ca*® paccuutpiBanocbh Ha pacTeHHe B MpoleHTax K HaHOCH- 
MOH jose Kaxkoro ugoTona. OrToK w30TONOB paBeH CCUleH akTHBHOCTH pacTe- 
Hua 6€3 AKTHBHCCTH JIMCTbEB, Ha KOTOPbl€ HaHCCHJIMCb H30TOMbI. OTTOK, Xa- 
pakTepn3yicuinit nozBwxKHCcTh P** y Ca*’ B pacteHuu, paccuuTaH B Mpolentax 
oT oGmleli akKTHBHCCTH pacTeHHA NO Kaxomy usoTony. Bcero Opio npoBeseHo 
4 obiTa B TpeXkpaTHOH MOBTOPHCCTH. 


CpapnutembHas cKopocTbh noctynuienua P*® wv Ca‘ yepes McTbA M MX MOABHXKHOCTb 


| Ta6auna 1 
B pacTeHHH 


| Onpit Ne 4 Onpit Ne 2 Onpit Ne 3 Onpit Ne 4 

3 | 4 8 $ 
| S 5 S 5 
Tlocrynenue Sw oe Ole2 dee alot 5 lala no aol OmtO4 C120 41 Ae ail 03,8127, 4) 3,40 
OTTok 46,0) 7,9} 2,0 |19,4|14,2) 1,4 |38,5|/29,9) 1,3 Dell Uy lhl tiga! 


| Tlonyyennpie Janubie (ta6a. 1) noKasbiBaloT, YTO OTHOMWeHHe NOCTyIMMBIIUX 
'B pactenne P* : Ca*® B onbite Ne | Onn3Ko kK 2, HOB onbitax NoNe 2 nw 4 — Ha- 
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mMHoro Gosmbute 2. OxHaKko onpite! NeNe 2 u 4 emule He ABJIAIOTCA LOKa3ZaTEIbCTBON 
HOHHOFO HocTynweHHA (octata, Tak KaK C/la00e MocTynmeHHe Ca*> B 9THX Ombh 
TaX MOXKHO OObACHHTb BeCbMa MaJlOH paCTBOPpHMOCTbIO HW MCColMallHer 
Ca**HP#2O,, o6pasyioulerocad B pe3yubTaTe rugpounsa Ca*° (H2P**O,)2. Bone: 
YOCLHTCIbHBIM JOKa3aT@IbCTBOM MOHHOFO TMocTyiieHuA cocata ABJIAeTC! 
onpir Ne 3, rae ortHomenue P*®? w Ca*® mMenbuie 2, 4TO CBHeTEIbCTBYE? 
© IIpewMynecTBeHHOM MormouleHun KaTHOHa Ca*° wJIH, BO3MOX%KHO, KaTHOHE 
Ga-°HP 70; 

Tlo-BuuMoMy, MocryreHue Cosel pH BHEKOPHEBOM MOAKOPMKe MOxXET IPO 
UCXOMTb KaK B HOHHOM, TaK HM B MOJI€KYJIAPHOH opme. 

Tlepexoma Kk Borpocy o mepenpuxkeHuu P** y Ca**?B pacrenun, HeOOxO 
JMMO OTMETHTb OOULEMPHHATOe MHEHHE, YTO KaJIbILMH ABJIACTCH HeEMOABHKHDbI 
anementom (”, +, °, *). Tem He MeHee Bce Ooubule HakalMBaeTCA PakTHUeCKOr¢ 
MaTepnavla, Te OTMeYaeTCH MOABHXKHOCTS KasbiuA (", *, °). Pocsop oTHocHTCs 
K UHCJLY BbICOKOMOOMIbHBIX 2JIeEMeHTOB B pacTeHuu (*). OqHaKO B HeKOTOPbIY 
yCOBHAX Hu (poctbop BeseT ceOA Kak C1a60 NOABMxKHbI B1emMeHT (*). OueBu AHO! 
nNowBwxkHOcTh P** yan Ca*® B pacTeHHH ABJIACTCA OTHOCHTEbHOU HU ONpemeAeT? 
CA (PHSHOJIOTHYECKHM COCTOAHHEM pacTeHHA WIM eFO OTAebHOH YaCTH, OpraHa) 

B cBxa3M C OTMCUCHHEIMH B HallIMX OMbITax OCOOeHHOCTAMH MoBezeHua P** y 
Ca*® B pacTeHHH MOXBWKHOCTh OMHOFO u30TOMAa BbIpaxkaslacb OTHOCHTEIbHC 
NOABwKHOCTH [pyroro. OxKxasaslocb, 4¥To MosBHxKHOCTh Ca** snub B 1,3—2, 
pa3a MeHbue NoxBuxHocTn P* (Taba. 1). HanOouputad Benw4uHa oTTOKa Ca* 
B pacTeHHu CoBlayaeT c HanOombuINM oTToKoM P*? (onpit Ne 3). [lpn caa6om 
oTTroKe Ca*® ymeer mecto un cilaOnili ottox P** (onpir No 4). Kaspuuii, Kak 
tboctop mepewBuraeTCA KaK B BOCXOJAULEM, Tak H HHCXOJAULeM HalpaBJeHuaXx, 
BKIO4ad KOpHH. B BocxoqamlemM Toke mnepeyBuraetca 40,0—54,0% P*® wy 
29,0—40,0% Ca*®, a B HHCXOMAIeM TOKe cooTBeTCTBeHHO 61),0—46,0% P™ 
u 71,0—60,0% Ca*® or komuyectBa dboctbopa WH KaJIbllA, yuacTBYIOULHXx 
MpOCTpaHCTBeHHOM KpyroBoporTe. 

B 3aks04eHHe BbIparxkalO HCKPeHHIO!I0 OlarosapHocthb mpodp. E. HW. Paruepy 
3a PyKOBOJCTBO H BeCbMa I[CHHbI€ COBETHI IPH BbIMOJIHEHHH HaCTOAUeH pador 


BuonornyecKuli HHCTHTYT Tlocrynus10 
Cu6upceKkoro oTzeienHa Akayemuu Hayk CCCP 11 XI 1958 


UHMTHPOBAHHAA JIMTEPATYPA | 
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Horaage Akayemun nayr CCCP 
1959. Tom 125, Ne 4 


IKCITEPHMEHT AJIBHAA MOP®OJIOrH fA 
r. B. EJIAKOBA 


| PA3BHTHE KOPbI BOJIBLUHX NOJIYLIAPHH Y MOPCKOM CBHHKH 
B YCJIOBUAX THNOTHPEO3A 


(Tpedcmaeaexo akademukom A. H. Baxyaeeoim 3 XI 1958) 


UspectHa CylleCTBeHHadA pOJIb IHOKPHHHbIX 2Kee3, B OCOOeCHHOCTH TOpMo- 
OB ULMTOBUAHOK *Kewesbl, B MOpcoreHeTHYeCKUX Mporeccax. B cBasun ¢ NowyueH- 
BIMH 3a NCCMEMHHE FOAL AOKAasaTebCTBAMH BaxKHOK posM TupeonAHOrO Fop- 
OHa B Mpolleccax 3apObIWeBOrO PpasBHTHA BbICIUMX NMO3BOHOUHBIX (1%) 6omb- 
FO HHTePeC NpPeMCTaBJIAeT UCCeCLOBaHHe BJIMAHHA ULHTOBHAHOM 2KeNe3sbI Ha 
3BHTHE HEPBHOHM CHCTEMBI, B UACTHOCTH €€ BbICIUMX OTCJIOB. 

| Pa6orni, NCCBAMLCHHbI€ BONpocy O HapyWweHnAx PusvosOrHH HepBHOM Cu- 

EMBI, BHICLWICH HEPBHOM JeATeIbHOCTH Y 2XKHBOTHHIX H YeJOBCKa, CBASAHHBIX 
HEHOPMAJIbHOH PyHKUMeH WHTOBUAHOH 2Xee3bl, LOCTATOUHO MHOFOUHCJICHHBI. 
WWMMHpyA UX JaHHble, MOXKHO OTMETHTb, YTO HeMOCTAaTOUHAA (PyHKILMA WLUTO- 
MAHOH %Keesbl (KPCTHHH3M, MMKCEeMa, IKCHEPHMEHTAJbHbIi THMOTHpeos) 
HBOJMT K MNOHHKEHHIO BO3OYHMOCTH HEPBHbIX KJICTOK, BCJIe€ACTBHE Vero MIpo- 
SXOJHT H3MeCHEHHE Oe3yCJIOBHO- HW YCJIOBHOPe*JeCKTOPHOH JeATebHOCTH B CTO- 
HY MpecOaqaHuA TOPMOSHBIX IIpoleccoB; UpH runepTupeosax HaGurosaerca, 
K [paBulo, OOpaTHad KapTuuHa. 

OyuHako Mopdhouvornyeckasd CTOpoHa STOFO BOMpoca OCTaacb B sUTepaType 

bUTH HE OCBeMLeHHOH. Syecb MOXHO YNOMAHYTb JIMMUIb O HECKOJIbKUX CoobuLe- 
pax (* 7). 
JIna Hactosueh paOoTbl HavOouJIbulMH HHTepec MpesctaBsAloT JaHHble Mpca 
‘corp. (* 14), momyueHHbie Ha THNOTHPeOHAHbIX KpbicsiTax. ABTOPbl OTMeUAIOT 
MeHeHHe KOH(urypalluH TOMOBHOrO Mo3sra, 3aepxKKy MUHSJIMHN3AILHH BO- 
)KOH, MeHbIIIMe pasMepbl TMpaMuy, YBeJIMYCHHE KOJIMYCCTBa KJIETOK Ha e/MHu- 
i’ Muiomatu B V coe u pA ApyruxX H3MeHeEHHH B UCCeAOBAHHbIX OOacTAX 
pbl Oobmux Nosyuapuit. 

' Hacroamjan paOota cTaBuJla WebIO MCCIeAOBaHve pa3sBuTHA ABHTaTe/bHOK 
f1acTH KOpPbI OObUINX NoyWapHit y MOPCKUX CBHHOK, KOTOPOe y HOPMAaJIbHbIX 
}MBOTHBIX JOBOJIbHO NOApoOuo onuncauo (1°17), B ycJIOBHAX THMOTHPeOsa, BbI- 
| AHHBIX BBEJEHHEM MeTHJITHOY pallusia OepeMeHHBIM CaMKaM C Mule (100—200mr 
P CBHHKY €?K€HeEBHO), HadHvHaA CO JHA MOKPbITHA WIM HECKOJbKO PaHbule, 
polluBiuumes fletenbiiam. Mopckad cBHHKa — MpefcTaBuTeb 3pemopoxkJa- 
)IMXCA 2KHBOTHBIX C AKTHBHO (PYHKUMOHUPYIOWeH yxKe BO BTOPOH MOMOBHHE 
‘yTpHyTpoOHoro pasBUTHA WHTOBUAHOH xenesol (1%). Hcceqopatucb sapo- 
|i B Bospacte 33, 44 u 52 AHel, HOBOPOAMeCHHbIE MOPCKHe CBHHKH H JeTe- 
(uu B Bospacte 5, 30 u 45 Heli. JKuBOTHDIe 3a0HBaIHNCb MyTeM BOSAYWIHOH 9M- 
jnuu. PukCHpOBasINCb TOMOBHOM MOB3r H ULHTOBHANbIe *Keesbl. OuKcallua — 
Wyikoctb Ilenxepa u 10% Helitpambublii dopMatuH. Oxpacka — THOHMH, 
‘e3uJIOBbIli (pHomeTOBbI, TemMaToKcnMH Pero, a3an mo Teijenratiny. Ipons- 
WMICH Moscuer UnCa KeTOK B V cu0e KOpbl Ha CHHHLYy Mollalu cpesa, 
jeuyto 0,1835 mm? npu yBenuyenun 10 x 40. [lomyuennple pesybTaTbl CTaTHCTH- 
i:ku oOpaOorTaubl. 

) Y pcex nCceOBaHHbIX XKHBOTHBIX BBEJCEHHEM MCTHJITHOYpalluvia Obl BbISBaH 
IbHO BbIPaxKeHHbIt 30OHbIH adpPeKT, BbIPAarkalolnica B runepMasnu Mu TuMep- 
Pron: UIMTOBUAHOH xwKevlesbi (1°), YTO ABIAeETCA MOKA3aTeeM THNOTHPeOuAHOFO 


TOAHUA OpraHu3ma. 
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ImMOpuou 383aHenH. K sTOMy BpeMeHH, UIMTOBHAHAA *KeTesa beep 
eT BbICOKOrO YpOBHA udtepeHWMpOBKH M ABIAeTCA PUSHOMOFMYECKH AaKTHB: 
HoH (1”). 

Kopa 6onbuiux nomyWiapult Y KOHTPOMbHbIX M MOMONbITHBIX 9MOPHOHOB oueH 
y3Kad (COCTaBJIAeT HEMHOFHM OOJIbIe MOOBMHbI TOJMMHbI BCeH CTCHKH NOY) 
ilapHA) H COCTOUT 3 YeTbIPeX C10€B: MOJIEKYJIAPHOPO C HEOOMbIIMM KOJIMYECTBOD 
ajlep HW Tpex cyOMOvlekyApHbIX. B BepXHeM M3 MOCeAHUX Apa pacnoaratoTc; 
Han6omee MIOTHO, MecTaMH OOpa3yA XOPOUIO BUHbIe BePpTHKa/IbHble CTOOUKK 
Cpequult cnol Oomee pbixmblii, HHKHUH —C CaMbIM PbIXJIbIM PpacmOlOKeHHe? 
3memeHtos. Kerk BCex C10eB HedudpepeHuupoBaHbl. Apa MewIKMe, MIOTHbb 
C GO/IbUIMM KOJH4YeCTBOM XPOMaTHHa H HeCKOJIbKHMM AJPbILIKaMH, U3 KOTOPBLl 
OJHO, YacTO WeHTpambHO pacmolox*KenHoe, Hau6omee KpynHoe. Ilo dopme 
pa3MepaM [pa HepBHbIX KJIeTOK HeOTJIMUMMbI OT AJep TIMabHbIX 93J1EMCHTOH 
MOSTOMY MOACUeT 4HCa KeTOK Ha 2TOM cTayuu He NpousBogunca. Wutonsa3Mi 
BbIABAACTCA TOMbKO B allMKaJIbHbIX YacTAX KJeTOK. B BepxXHell YacTH CpeHer 
COA HB HYUKHeH YacTH BepXHero pacMouaralorcA CaMble KPyMHble u Hane 
TudpepeHumpoBanHble 31eMeHTbI KOpbl — Oyfyulue Oombiuine MMpaMuybl | 
CIOA: HX Apa MO pa3MepaM MpeBOCXOAAT BCe OCTAIbHbIe; WHTOMIA3MbI COVE 
ile HW OHa Oomee GasOcpusbHa, YeM B Apyrux KeTKaxX. Y MHOFHX M3 HUX ye BH 
eH BepXylleqHbId WeHApur. 

Tloa Kopof pacnomaraetcad WMpOKHH CBeTJIbINM MpOMe*KyTOUHbI COM C MH¢ 
POUMCICHHBIMA TeMHbIMH ApaMH MHIpHpyiOulNX Hepobacros. Mara 
Col TakxKe WHpoK; B HEM BHAHbI MHOPOUMCJICHHbIe MHTOSBEI. 

ImMo6puou 44 que. Kopa 3anumaer yxe Goulee ?/3 WIMPHHbI CTeH 
NOyWapHA WU COCTOHT M3 MATH Cm0eB, KaK M Y B3pocoro *KuBOTHOrO: I, 11 
IV, V, VI, npuyem III u IV orrpanuuuth Apyr oT Apyra He yfaerTcs. 

Kuerku 6onee quppepenuupoBakbl, YeM y 9MOpHoHa 33 AHeH. Appa Bo Be 
COAX CBETIbIC, IySbIPCBHAHbIe, C HECKOJIbKHMH ApbIWIKaMH. OHM yxKe 3aM 
HO OTMM4aIOTCA OT Aep ruuu. Bokpyr azep BO Bcex COAX 3HAYHTeIbHO 608 
ile WHTONIasMbl, OasopHHA ee Tak%Ke CHIbHO yBelMUuMaCcb. XoOpolllo BH 
Hbl OTPOCTKH KJeTOK. Ha (hone KOpbl pe3KO BbielneTcA cBeTbI V cok 
ero OOMbINMMH MHpaMuaMy, “AMeIOULMMH OKpyrible Apa, MO BenH4MHe 3H} 
YHTeIbHO MpeBocxoAAlMe Apa BceX ApyruxX kaeToK. B GombuwiMx mupaMuzd 
XOPOIO BUeH TOJICTHIM BEPXYWIedHEIN JeHApUT c WMPpOKMM OCHOBaHHeM, cose 
*KalllMM TOHKMe PIbIOKM THTpoHa, UW Oasambuble oTpocTKH. Koe-rae BHAHBI Hal 
ajepHble Oasopububle KoNayKku. Llutonia3Ma OoubIMX MMpaMuy MposBA 
eT CHIbHYy!IO Oa3z0pusuI0. 

VI coli o6HapyxuBaeT PaMabHOCTh B pacnoORKeHHU BIeCMeHTOB, OHA OC 
OeHHO OTYeTIMBa B KOpe MOMOMbITHEIX 9MOpvoHOB. Hukakux pa3iMuuit B CTPA 
HHH KOpbl Mey KOHTpOJeM MH ONbITOM HaOIOaTb He yasocb. 

IQMOpuon 52 Ruel. Te xe narb caoes. Io cpasuenuto c npegpisl 
IHM CpOKOM HaOsiONaeTcA yBeMM4eHHe WIMPUHbI KOPbI B IlesIOM HU BCeX ee ne 
YMeHbINeHHe MIOTHOCTH pacmoOKeHuA KMeTOK, YBeMYeHHe Pa3sMepoB H Jad 
Hekulad QuppepeHuupoBka KJeTOK. | 

0 Bcex COAX 3HAYHTEIbHO YBEMMYHOCb KOMMYECTBO IMTOMa3MbI BOKD 
sep. Xopoulo BUAHbI OTPOCTKH KeTOK U ribIOKU THTpoura. Turpoug ua 97 
CTaqMM BHIABJIAeTCA HM B Oa3abHbIX YaCTAX OOMbUIMX MMpamug V coon. | 

_Hedonpuram pa3JIM4HeM B CTPOeCHHH KOPpbI NOMOMBITHLIX H KOHTPOJbHE 
SMOPHOHOB ABMAeTCA MeHee OTYeTIMBAA C/IOMCTOCTb KOpbI HM Godlee peskas 
WMalbuoctb {VI cnos B onpiTe. | 

Hopopoxjfeuupe. K poxyenmio kopa B OCHOBHOM ccbopMupoBak 
Kaerku xopomo Jucbpepenuuposanbl u uMeIoT epunuTuBuyt cbopmy. [1516 
Huccld BIABIAIOTCA BO BCeX KleTKaX B HX 6a3abHbIX H aluKaJIbHEIX yua 
Kax. Anukalbuble riblOKM TUrpouga OombuIMx mupaMuy V cod uMeloT B 
TOHKUX CHUKYJ, JeKalluX MapaelbHO MOBepXHOCTH KeTKU, H WacTO—KC 
Ma4KOB Hal t{poM. B Oasabublx YacTAX KeTOK OHM HeMpaBHsbHoli (pOpMb 

aK 2K€ KaK HW B paHee HCCeOBaHHOM Bo3pacrTe, B OMbITe oTMeuaeTCA OoU 
OTYCTIMBAA CTOMOUAaTOCTh pacnomowenuaA KeTOK B VI coe KODpHI. 
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B TOCMELYIOULMe PaCCMOTPEHHEIe NepHomb! NocTsMOpHOHAaIbHOM x%u3HH MOp- 
‘KOM CBHHKU MPOHCXOMHT POCT KOpbI H €€ CIOCB B WIMPHHY 3a Cuer yBenuueHuA 
PObeMa MEKKJICTOUHBIX CTPyKTYp (YTO COMPoBOaeTCA YMeHbIeHHeM TMOTHO- 
‘TH PaCNOMOXCHUA KJIETOK) H, BO3MOXKHO, OTYACTH 3a CUeT pas3MHOxKeHHA CaMUXx 
I€PBHBIX KJICTOK, O YM, M0-BHMMOMY, MOFyT CBHJETEbCTBOBATb ABYAepHbIe 
(IH Hake TpexbAaepHble WIM MolapHo COMKeHHBIC KIeTKH, H3PeNKa BCTPeya- 
joulMeca Ha cpesax. 

_ Takum o6pasom, pasBuTHe KOpbI y MopcKOl CBUHKH B HOpMe HB yCJIOBHAX 
/HMoTHpeosa user To oOOueMy any: NocTemeHHoe pasBuTHe MATHCMOfHOrO 
}TPpoeHuA, yTpatTa PpalMaMbHOrO PacnO/OKeHHA KICTOK, YBeMYeHHe pa3sMepoB 
JI€TOK HM W3Me€HeHHe HX (OPMbI YO AesuHUTMBHIX, yBeIMYeHHe KONHUEeCTBAa 
purpowa B IWHTOMIa3Me, YMeHbINeHHe MJIOTHOCTH paCMOOXKeHHA KJICTOK. 
-YULeCTBEHHBIX pa3JIMYHH B cTpaTudu- 

allHH KOPbl, CTPOCHHH HW pa3Mepax kKyle- Ta6auna 1 
rOK M@Xy KOHTPOJIbHbIMH HM MOMOMBIT- 

DIMM 2XXMBOTHLIMH HaOslOqaTb He ya- JNCIO KueToK Ha eqMHMy muomlanu 
ocb IIpH uCMOmb3sOBaHHH yKa3aHHBIx © ere ee cl. KopH 
sbIlge ~MeTOHK. Cmekyer Take cKa- 


faTb, 4YTO HuKakuxX pa3siMuvii HH B oS 
Kon®urypalluu u pasmMepax Tro/oBHoro ae 

KOHTDPOJIb ONbIT 
Mo3sra, HH B Bece Tela JMOpHOHoOB H Jle- 
i eHbIMeH, HH B OOMLEM NOBeeCHHH B3poc- 
HbIX H MOJIObIX CBHHOK HE ObWIO OTME-  Syopuonsi 
(eHO. 44 que | 29,08-40,48 | 24,48-+0,46 
} Uro Kacaerca Koluuectaa KeTOK _,°% ane | 14,37+0,42 | 12,15+10,58 
b V coe Kops wa enuauny naouann NOSPME | 11 oot 39 | 9,52-40,29 
{pe3a, TO OHO BO BCeX CJly¥adx, HayH-  Jferensimn 
ian c 44-qHeBHOoro 9MOpHOoHaJbHOrO sp nueii ee desea 
i) Hew ? ? ? ? 
fospacTta, B KOHTpowe Bbiule, 4eM B re sas 7 95C0'98 5 992023 


pmbire (cM. TaOn. 1), mpwuem pa3Hutla 
;TaTHCTHYeCKH JOCTOBepHa. 

TlockobKy pa3Mepbl OoubuIMX NomyuiapH ToOBHOTO Mosra O/MHAaKOBbI 
KOHTPOJIbHBIX H MOJOMbITHLIX 2XKMBOTHBIX, MO2KHO, N0-BUMMOMY, CYHTATb, 


jieHiueH runepiiasuel Ha JelicTBHe BeUeCTB, yrHeTaIoulHx ee Oy HKLMO, OHH 
aKxKe MaJlO YYBCTBUTCIbHbI K HefocTaTKy THpeouAHOrO TOpMoHa (ease ca 


(303MoxKHO, yKa3aHHad BuoBad OCOOCHHOCTh MOPCKHX CBHHOK He MosBouHAa 
}IOUYYHTb y HUX ABHO BbIPaxKCHHbIX MOP(OJOrM4IeCKUX H3MCHEHHH KOPbI B yCJO- 
(SMAX OMbITA. 


HuctutyT mophomoruu xusorHErx um. A, H} Cepepyosa TlocrymHo 
Axkajemuu Hayk CCCP 30 X 1958 
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QKCIIEPHMEHT AJIBHAA MOP@OJIOLH A 


r. M. JIMTBEP u H. H. JAMMEJIb | 


K BOMPOCY O BOCCTAHOBJIEHHU WEJIbIX MYCKYJIOB 
3 MEPECA)KEHHOM W3MEJIbUEHHOU MbILJEYHOH TKAHH 
NPH UX TOTAJIBHOM YAJIEHHM Y KPbICbI 


(I]pedcmaeaeno axademuxom H. H. II maaveaysenom 5VIII 1958) 


Salauel JaHHOrO HCCIeEOBaHUA ObWIO NpocmequTb cy{bOy H3MeJIbUeHHOM 
MbILUCUHOM TKAHH Ip MOMeILCHHH ee B JOKE ya/leHHOrO HKPOHOMHOrO MyCKy- 
Jia y KpbICbl HM MYTH BOCCTAHOBJICHHA STOM MbILIIbI MOCce ee TOTaIbHOrO yale 
Hud. MeHoMeH BOCCTaHOBJeHHA M. gastrocnemius BneppBHle Obit onucaH A. H. 
CryantckuM. CoriacHo ero flaHHbIM, pereHepallua MyCKyJla MpovcxosuT 34 
CUeT “KHBOFO BELLCCTBa, KOTOPOe BbICBOOOKNaeTCA U3 H3MEJIbYCHHOM MbILMeUHOL 
TKaHH. «EQMHCTBEHHBIM HCTOUHHKOM pa3BHTHA» (MBILIIMbI), «B JaHHOM cJlyyae 
MOKeT ObITh HW WeHCTBHTCIbHO ABJIAETCA BHEKJIETOUHOE XKHBOE BELLeCTBOY (7). 
M3 2Toro XKMBOrO BeMLeCTBa 3aTEM BOSHHKAIOT MHOOACTbI, KOTOPbIe WH BOCIIPOH3- 
BOAT MbIUILy. KauKka wu JLocxouns (*) He CMorsiM NOATBEpAUTb WaHHpIx A. H. Cry- 
JMMTCKOFO O POJIH H3MEJIbYCHHOM MbILMeCYHOH TKaHH IIpH BOCCTAHOBJICHHH MyCky- 
Jia W CKeMTHYeCKH OTHOCATCA K BOMpocy O BOSHHKHOBeCHHH MMOOaCcTOB MpH 
pereHepalluu MbIIe4HOH TKaHH y KPbBICHI. 

Hatin 9KCHepHMeHTHI MpoBosHIHCb Ha 180 camilax kpbic BecomB 180—200r. 
Bpwio moctaBieHo 6 cept OMbITOB, Ha YeTbIPCX M3 KOTOPbIX MBI OCT@HOBHMCS 
3hecb. I cepuaA BkJOUaa %KHBOTHBIX, Y KOTOPbIX JI€Bat 3aHAA KOHECYHOCTb 
onepHpoBaslacb CorjacHo MetoyuKe A. H. Crygutcxoro (°), T. e. «B pesymbrate 
omepaluH Ha M€CT€ HKPOHOMKHOM MbBILUMbI OCTAaIOTCA €€ NPOKCHMAJIbHbIM KOHEL, 
H H3Me@JIbYeHHaA MbIUeTHad TKaHb» (*). B II] cepuu onirop omepalitna mpoBo-— 
Wulacb TaK Ke, KaK u B I cepun, HO 6e3 NepecaqkKu H3Me/IbYCHHOM MBILUeUHOH 
TKaHH. | 

IV cepua BKJIOUaIa HKMBOTHBIX, Y KOTOPbIX IIPOKCHMAJIbHbIe MW JMCTaJIbHbIe 
KOHUbI m. gastrocnemius No KOHTpOseM JIyMbl TWaTeJIbHO aMIyTHPOBaHCh 
Ha ypOBHe OTXOMKJe€HHA OT HX CYXOXKHIHH (OCTaBaJIMCb TOJIbKO ‘CyXOMKUIMA 
yHaleHHoro MyckyJla). B MbmlmmeuHOe sOxKe NMOMElaIu «<MBIMeIHEI dap. 
V cepuxt ormwuanach or IV Tem, 4ToB sloxKe yaNeHHOH MbILUIIbI He MOMenLaH 
«MbIMeYHbIM (apy. 

3a00H %XHBOTHBIX MpoBokwu B CpoKu oT 10 munyrT Jo 145 cytox. Cpesni OKpa- 
IWMBaIH PpasHooOpasHo, OObIMHbIMM MeTofamu. Kpome Toro Oblwia HCIOuIb30Ba- 
Ha MIpWXKHSHEHHAA OKPaCKa TPHNaHOBOM CuHel v ClelMadIbHad — Ha (uOpuH. 

BlIcepuu onpirop yxe uepes 15 mun., 1, 6, 12 un 24 vaca una 2-e cyT- 
KH BHAHO, YTO B MOJOCTH C H3MEJIbYCHHOM MbILIeYHOH TKAHbIO JI@KAT CHJIbHO: 
COKPauleHHbIe, HaXOAAMHeCA B COCTOAHHM BOCKOBHAHOMO H SEPHUCTOFO HeKpo3a, 
(bparMeHTbI MbILIeYHOK TKAHH C JereHepHpyIOULUMH ALpaMn u CriaxKeHHbIM Muodu- 
OpHJWIApPHbIM armapatom. Bo MHorux BONOKHaX MBIILLIIL, IIPHKPbIBaIOULHX 10- 
JIOCTb, PaSBUBAaCTCA BOCHAINTCIbHbIM OTCK H ABJICHHA paspaxKkenua. Uacts ue- 
MOCPeCTBCHHO MOBPeKJCHHBIX MBILICUHBIX BOJIOKOH, OCTaBIIMXCA Tocme yece- 
TCHHA MPOKCHMAJIbHBIX OTACOB HKPOHOMKHOFO MyCKyJla, TaK Ke KaK HW KYCOU- 
KH “MbILMeYHOrO (apiia>, Mperepnesaior Lecrpykuulo. Maxpotbaru, mpoHuKaad B 
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9TH (PparMeHTHI, pacnaBAIOT u pesopOupyioT ux. MarownTH! B THX yYacTKax 
HEpeAKO CHMyJIMpyloT Apa. OAHOBpeMeHHO NpoucxoLHT OOpaszoBaHne rpanyus- 
WMOHHOK TKaHH. OyOpoOnactTHl pbiXOH COeAHHNTeNbHOM TKAHH, OKpPy2xKalouleli 
MOOCTh yasleHHOrO MyCKyJla, H TakK%Ke a[BeHTHILMaIbHbIe KICTKH COCYOB MH- 
TOTHYCCKHM AeNATCA Hu ator tbuOpoOsacTH! rpanyalui. 

_ Ilapannenbuo npoucxoguT HoB006 pazoBaHue KallMJJIAPHbIX H Oomee KpyIHbIX 
cocyos. PaccacpiBaHue «MbiueyHOro (papiiia» B NOMOCTH MpoucXoOAUT MeqeHHO 
M HepaBHoMepno. B ogunx yuacTKax MoulocTH Ha MecTe pesopOupoBaHHOro «MBI- 
meuHoro Papua» pasBuBaeTCA PpPaHyJIAlMOHHaA TKaHb, B Apyrux — ocralorcs 
KYCOUKH H3MEJIbUCHHBIX MBI, H BOKPyr HUX OOpasyeTCA COeCAMHHTEJIbHOTKaH- 
Had Kancyia. Takue nectpbie KapTHHb! BHHHI Ha 9, 11, 16-e cyTKH u YacTo B 


Puc. 1. I cepus. 7-e cytTku mocae onepanun. Bpacranue muocum- 

NlacTOB B PpaHyJIAWMOHHYIO TKaHb OT OCTABLIMXCA MOBperKJCHHBIX 

MBIIMCUHBIX BOIOKOH. DuKcalluA WeHKep-PopMOJIOM, OKpacKa asyp 
II-303uHOM. Ok. 7, 060. 40 


Domee nosquve cpoku. Yxe C Hadalla 2-x CyTOKB %KM3HECIOCOOHBIX: yuacTKaXx 
jlepepe3aHHbIX MbIMMeUHBIX BOJIOKOH HKPOHOMKHOFO MyCKyJla, OCTaBIIHXCA M0- 
pyle ero HCCeYeHHA, MpONCXOAAT MopousHosorHyecKkHe H3MeHeHHA (IMpolleccl 
DasludppepeHUMpoBKH), MPHBOMAMLMe K NOTepe HMM NonepeyHomomocaTbIX CTpyk- 
ryp, PuOpuApHOCTH HM BO3HHKHOBCHHIO NOYKOBUAHBIX HallJIbIBOB Oas0PusbHOM 
fapKOMNa3Mbl C AApamMu. OT TakHxX y¥aCTKOB MponcxoAuT oOpasoBaHe MbBILLIeY- 
HbIX MOYUeK C HOCJELYIOULMM UX BbITATHBaHHEM HM IIpeBpallLeHHeM B MHOCHM- 
lacTbl, KOTOPbl€ BPacTaioT B 'paHyJIAWHOHHY!O TKaHb (puc. 1).[loqo6ubie kaptu- 
4bl BUI uv BOOouee No3qHHeCpoku. TakuM o0pa30M, MepBbIM HCTOUHHKOM BOC- 
ETaHOBJICHHA yaICHHOrO MYCKYyJIa ABJIAIOTCA MMOCHMIVIAaCTbI, OTpacTarollne 
OT 2KM3HECTMOCOOHBIX YUAaCTKOB NMOBPexKICHHbIX MHOHOB. B_ HenocpescTBeHHO 


OCI€C HCCCYCHHA HKPOHOXHOFO MYCKyJla, Pa3sBePTHIBAIOTCA Mpoleccb! OTMeMVIe- 
MA JWIMHHbIX OasocpHJIbHbIX MMOCHMIAaCTOB, KOTOPbI€ 3aTeM JalOT MOVJIOJbIe 
MbIMeUHbIe BOOKHa. AHaJIOrMUHble Mpolecchl OTULeMIeHHA pH pereHepaluu 
/KeJICTHOM MbILUETHOM TKAaHH OblwIn ONMCaHb! T. M. Kopaneuxo (4), B. C. Huxutu- 
imi (5) u T. B. Bugux (9). 

CneqoBaTesIbHO, BTOPbIM HCTOUHHKOM pereHepalluu ylaieHHoro MycKyJla 
BJIACTCA OTULCMJICHHE MHOCCHMMIAaCTOB OT CTapbIX, HEMOCPeCTBeHHO He TOBpe- 


| Tor cakt, YTO BOCCTaAHOBJICHHe HKPOHOXKHOFO MyCkKyJa MpONCXOLHT 3a CUeT 
(bIUeCUHOH TKAaHH, OCTalIoleHcaA Ha KOHWaX CYXOKMINH yasleHHOrO MyCkyJla, 
jojTBep2xKaeTCA aHaTOMOFHCTOJIOrHYeCKHMH HaOJOeHHAMH Y 2KHBOTHEIX I10- 
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cnenyroulel cepuli onbiros. Y 2kMBOTHbIX II] cepum ombiTop, HECMOTPA Ha TO, | 
uTO B JOKE MYCKyJa He Obl ToMeueH «cpap», MbILNa BOCCTaHaBJMBa ach 

(puc. 2), Tak Kak y 9THX 2KMBOTHBIX OCTABaIHCb CyXOKMIMA C y4aCTKaMH MBI- 
weunoli TKaHu. UTo ocrTaloTcA MpOKCHMAJIbHbI€ KOHI[bI yasICHHOH MbIILIUDI, 
ykKasbiBaeT MIpv ONMCaHHN CBOeH MeTOAMKN UH A. H. Crygutcxnit. MU, naodopor, 
eCIM Y XKMBOTHBIX THLaTeJIbHO AMMYTHPOBAa/aCb MbIIIMa Ha YPOBHe CyYXO*KMWIHA 
6€3 OCTaBJICHHA yUaCTKOB MbIMeYHOH TKAaHH (IV u V cepnu), TO, H€3aBMCHMO | 
OT TOPO, Obi JIM MOMeLIeH B 0xe yAaseHHOTO MyCKyJla <MBILICYHBIM api» WIM | 
HeT, m. gastrocnemius He BOCCTaHaBJIHBaJICA. 


Puc, 2. III cepusa. 145-e cytku moce onepayun. BoccraHopseHne meBoro 
MKPOHOKHOFO MyCKyJla M3 OCTABLUMXCA %XHSHECMOCOOHBIX yUaCTKOB Mmepe- 
PeSaHHbIX MbILICUHBIX BOJIOKOH 


B cpere Hallux (akTOB aHHble, MomyseHHble O. H. Pymanuesott (*) mo Boc- 
CTAHOBJICHHIO MBILLIILbI Ip MOJHOM ee yaleHHu, MoryT ObITb OOBACHEHI HeEocTa- 
TOUHO THLaTeJIbHbIM YlaJICHHeM OCTATKOB MBIIMe4YHOH TKAHH H PAaHCHHeM OKPy2xXKa- 
OULMX Mb. Pocr u peakTHBHbI€e H3MCHCHHA BOJIOKOH TlepecaxKeHHOH MO Ko- 
2%KY CBHHKH M3MCJIbYCHHOM MBILICYHOH TKAHH elle He FOBOPAT oO ee CNOCOOHOCTH 
K pereHepalluu Kak opraua (°). 

V3 Hamux HaOsoqeHni cepyer, 4TO: 

1) CxenerHble MbILUIbI KpbICbI (B YaCTHOCTH HKPOHOXKHBI MycKys**), B OT- 
JIM4HE OT MbILUI OONbIIHHCTBA ApPyruxX H3yYeHHBIX MICKONNTAIONLUX, OOMaaloT 
BBICOKOH CTeNeHbIO pereHepaTOpHOH cnocoOHOCTH, BIIOTh Jo cmocoOHocTu 
K OpfaHHOl pereHepaltun. 


2) Usmenbuennad MbmIeUHad TKaHb TipakTw¥ecKu He MpHHuMaer yuacTuA 
B BOCCTAHOBJICHHH HKPOHOXKHOFO MyCkKyJla. 

3) Kontlenitua 0 BOCCTaHOBJIeHHM MYCKYyJa H3 MepecaxKeHHOH H3MeIbYeHHOM 
MbILMeCIHOM TKAHH IyTeM BbICBOOOK CHUA U3 Hee “KHBOFO BELLECTBAa» He COOTBET- 
cTByeT OObCKTHBHOM peaIbHOCTH, HM MOTOMY TaK Ha3bIBaeMad HOBa KeTOUHAd 
TeOPpHA He MOXeT ObITh apryMeHTHPOBAaHA, KaK 93TO YacTO jealoT ee CTOPOHHU- 


_  @eHoMeH BOccTaHOBAeHHA Ha6MO,aeTCA B TOM Cilyyae, CCH yRaAeTCH BeCh CKaKaTeJb- 
HIM KommueKc. IIpu octapneHua m. plantaris B 6onbuIMHCTBe cayyaeB pereHepallMH MyC- 
Kyla He Mpoucxogut. 


** = 
Hamu oOHapyKeHO, YTO_M HeKOTOpbIe APyrHe CKENETHEIC MBILILbI KPbICbI CMOCOOHEI K Op- 
raHHOMy BOCCTAHOBJIeCHHIO. 
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| KH, CCbWIKOH Ha 9KCMCPHMEHTHI C BOCCTAHOBJICHHEM MBILUIL H3 H3M@JIbYCHHOM Mbi- 
|qmeuHoH TKaHn. 


4) IIlpenomweHue HCMOMb3OBaTb H3MEJIbYCHHYIO MBIIICUHYIO TKaHb B IIpakTH- 


“eCKOH XHPyprun elle NpexkAeBPeMeHHO H TNeOYeT JONOMHHTEIIbHbIX HaOwIOe- 
Hui. 


Tlepppi Jlesuurpayckuli TloctynH0 
MeMUHHCKHH MHCTHTYT 5 VIII 1958 


UHMTHPOBAHHAS JIMNTEPATYPA 
VA. H. CTtyautckuit, SKypu. o6m. 6uon., 14, Ne 3 (1953). 2 E. Klica,M. Do- 


-skocil. Ceskoslov. morphol., 4, 1, 10 (1956). ?A.H.CtyqutcKkaid. Tp. uct. 
) MOpdoul.: *KuBOTH. uM. A. H. Cepepnosa, 11 (1954). 4 T. M. Kopaaeuxko, Penapatus- 


HbIC TIPOWecchl B CKeJI€THOH MbILIeYHOH TKAaHH MJICKONMMTAIOWINX B yCJIOBHAX FHNOrHNepTHpeouy- 


) HOFO COCTOAHHA OpraHu3Ma, Jiucceptamua, 1-% Jlen. meq. uucT., 1953. °® B.C. Hu kuTun, 


PenapaTuBHad pereHepallua CKeIeTHOH MBILIe4YHOH TKAaHW MJICKOMUTAIOULMX B 3aBHCHMOCTH OT 


| XapakTepa moppexkyjeuua. J[ucceptauua, 1-H JleH. mem: uuct., 1955. °° T. B. Bugur, 
| Apx. aHat., ructom. u 9MOpuvon., 3(1957). 70. H. Pymaunnesa, JAH, 96, Ne 4,869 


(1954). §O. H. Pymauuesa, CrenorpamMa 6-ro cbesqa aHaT., PHcTOJ. u SMOpHos., 
1958. 


Joxaaye Akagemun nwayr CCCP 
1959. Tom 125, Ne 4 


PH3SHOMOLH A 


A. M. AJIEKCAHSH u P. C. APYTIOHAH 


BJIAAHHE CHMMATHYECKOLO HEPBA HA 3JIEKTPHYUECK YtO 
AKTHBHOCTb FOJIOBHOrO MO3rA 


(IIpedcmaeaexo axademuxom JI. A. Opbeau 7 X 1958) 


@Mu3vo00ruA CUMMaTHYeCKOM HeEPBHOH CHCTeMbI, BO3POCIIMH MHTepec K KO- 
TOPO CBA3AH C BCKPbITHeM BCe HOBbIX H HOBbIX CTOPOH e€€ JeATeJIbHOCTH, B N0- 
culey,Hee BPeMA CTasla IIpeqMeTOM OcoOoro BHUMAHHA B CBASH C yclexaMu, ocTur- 
HYTbIMH IPH H3yYeHHU POM HM 3HAYCHHA PeTHKYJAPHOK CopMallun B WexATeIb~ 
HOCTH ICHTPaJIbHOH HepBHOH cucTembI (',”). 

Pan uccmeqopaTerel MOKa3zaIM HallM“une TECHOK CBA3H Me?K]y TOHYCOM CHM- 
MaTHUeCKOM HEpBHOM CHCTEMbI H AKTHBHOCTHIO PeTHKYJAPHOM CopMalluH, a Tak- 
*Ke HaMUHe B MOCIELHEH alpeHepruyecKOH CTPYKTYPbl, YyBCTBUTeIbHOM K afpe-~ 
HaJIMHY WM CMOCOOHOH MpuxXOAUTb B JeATeIbHOe COCTOAHHE OT MaJIeHIIMX 03. 
BBeeCHHOrO B KPOBb aj[peHamuua (°°). 

B cBa3H C 3THMH JAHHbIMM CCTECTBCHHO BO3HHUKAET BOIPOC, B KAKHX B3aHMO- 
OTHOIWeCHHAX HAaXOMATCA CHMMaTHUeCKad HepBHaA CHCTeMa MW peTHKYyJIAPHAaA 
cbopMauus. B yKa3aHHbIX BbILLe padoTax OblIO NOKa3aHO, YTO MpeccolenTHBHble 
peJIeKCbI, OCYHLECTBJIAIOULHeECA Yepes CHMMATHYeCKY!IO HEPBHY!O CHCTeMYy, H3Me- 
HAIOT 3JICKTPHYeCKYIO AKTHBHOCTb KOpbI Mosra. IIpu stom nyTem nepepe30K 
CTBOa MOSr'a Ha pa3JIHUHbIX YPOBHAX ObIIO YCTaHOBJICHO, YTO 39TH PedeKTOP- 
HbI€ H3MCHCHHA DICKTPHUECKOH J[CATEJIbHOCTH KOPbl MO3Pa OCYIILECTBJIAIOTCA 
yepe3 MocpeCTBO peTHKYJAPHOH chopMalluu cpeqHero Mosra. 

K aHaJIOrHUHbIM BbIBOJaM MIpHBeJIM TaKKEe HCCEAOBAHHA, B KOTOPbIX H3y4a- 
JIOCb BIMAHHE pa3skpaxKeHHA UPeBHOFO HepBa UH BBEACHHA B KPOBb allpeHasuHa: 
NOABJICHHE allpeHasluHa (€CTeCTBCHHOFO WJIM HCKYCCTBEHHO BBeCHHOFO) B KPOBH. 
He OKa3bIBaJlO BIIMAHHA Ha IJICKTPHYeECKYIO JIEATCJIbHOCTb KOPbIl MO3Ta, eCCJIM. 
IIpeqBapHTeIbHaA Nepepe3ka CTBOJIa MO3ra OTMeAIa AKTHBUPYIOMLyIO CHCTeMy 
cpeyHero MO3ra OT NowyWapni. 

HeeKkobko OCOOHAKOM cTOAT HaOmI0eHun Kapamsana (7) wu CommepTuu- 
cxol (°), H3y4aBLIMX BJIMAHHe SKCTUPMalluM BePXHUX WeMHbIX CHMNAaTHYeCKHX 
y3J10B H MOLKOXHOFO BBEJCHHA alpeHaluHa Ha OOT KpomuKoB. Onn HaOmOdaIu 
moce yaleHHA CHMMATHYeECKHX PaHlIMveB Pe3KOe CHHKeHHE aMIVINTYAbI GOL, 
a TaK%Ke NOIHOe HCYesHOBeHHe peakUMH yrHeTeHHuaA DOL B oTBeT Ha TeHCTBUe 
SKCTEPOMENTHBHBIX pa3s{paxkutTeneH. Ilpu BBeqeHHH alpeHasMHa, BMeCTO OMH- 
CaHHOH B JMTepatype (°-°) axTuBalnu SOT, nposBstiomlelica B NosaBseHHu 
aMIWIHTYIbI SIeKTpHYecKHX KONeOaHHH, KapamaH u CouiepTuHcKas, Haodo- 
por, HaOmojaiu pesKoe yBemuueHue amnuuTyyb! SOI cnycra 10 mun. u Gonee: 
MOC€ MNOAKOXKHOFO BBEJCHHA alpeHaJinHa. 

Ilenbio HacToslel pa6orbl ABJIAMOCb H3YYeCHHE BIMAHHA Pasiqpaxkenus Well- 
HOrO CHMMaTHYeCKOrO HepBa, SKCTHPMalwnH BePXHUX WeHHbIX CHMMaTHYeCKHX 
raHviMe€B HM BBCACHHA B KPOBb allpeHaJIHHa Ha 9IEKTPHYeCCKYIO AKTHBHOCTb peTu- 
KYJAPHOH *opMallHH cpexHero Mosra, TallaMycCa H KOPbI Mosra. 

ONbITbI CTaBHJIMCb Ha KPOJIMKAaX, KOTOPbIM B MOSP BXKUBIAIHCh 9CKTPOIb! 
110 paHee OmucaHHOMy cmocoby (°). OrBeyeHue (GunomApHoe C paccTOAHMeM Me- 
*K Ly 9NeKTPOLaMu 2—3 MM) MpOH3BOAMOCb OT TaslaMyca, OOMacTH peTUuKysAp- 
HOH (opMalluH cpeyvero Mosra M Y¥aCTKOB KOPbI, pacnosOx*KeHHbIX Ha HAMM 
(COOTBETCTBEHHO KOHCTpyKIuu 9u1eKTposos). B tamamyc u peTuKyJApHyto (bop- 
MaIIMIO SJIEKTPOAbI BBOAMIHCb 10 pacueTaM, aHaJIOrM4YHO TOMY, KaK 3TO OMMCaHO: 
B JuTepatype (*°). Ocrppie OnbITbl MpOBOAWIMCb YacTbIO 6€3 HapKO3a, UaCTbIO: 
C ypeTaHoBbIM HapKosom (0,5 r/xr). 

Pa3ypaxkeHue welHoro cumMmaTu4ecKoro HepBa, 9PeKTUBHOCTb KOTOPOrO: 
KOHTPOJMPOBalacbh IyTeM HaO/IOeCHHA 3a PaCIIMPeHHeEM 3pauKa, BBI3bIBAJIO: 
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TaKYy!O 2K, XOTA WH MeHee BbIPpaxeHHylo, Ludysuylo aKTuBanio JST, KaKkas 
HaOs0jlaeTCA pH HaHeceHun adepeHTHbIX pasqpaxKenuit (puc. 1). 

Mexona v3 CYILCCTBYIOUIMX JAaHHbIX, MOMKHO JyMaTb, UTO akTHBalHA SOL 
KOPKOBBIX YNACTKOB ABJIACTCA BTOPHYHBIM 3¢peKTOM — CIeCTBHeM BUIMAHHA 
PeTHKYyJIAPHOH PhopMallun, KOTOPasd, KaK H3BECTHO, CNOCOOHA BbI3BaTb Tuppys- 
Hoe u3MeHeHHe OO. OHako Hallin OMbITHI He HCKIOUAIOT Jpyroro BO3MOxHOrO 
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‘Pue. 1. Bausnue pasapaxkenusa welHoro CHMMaTHYeCKOrO HEpBa Ha SJICEKTPHYECKY1O AKTHBHOCTb 

Mosra. MomeuT pa3pax%KeHHA yka3aH cTpeikKaMH. Bpema — B cekyHyax. OrmeTKa KkaH6- 

‘_poBku cmpasa 200 up. A — onbIT Ha He€HAPKOTH3HPOBaHHOM KpowMKe; Bb —onmbit Ha Kpo- 

JIMKe, HapKOTH3HpOBaHHOM ypeTaHom (0,5 r/kr). Ha BpemMa pa3qpaxkeHHA JBHxKeHHe JICHT 

TIPHOCTAaHOBJICHO. m, M — OTBECHHA TaJlaMHyecKoe, MeseHetasHyecKoe HC KOPbl MapHeTabHOl 

(em) HM 3aTbIO“HOH (Km) 30H, CoOTBeTCTBeHHO. JJ u /7 — CHMMeTPHUHEIC OTBEACHHA C JEBOrO H 
lpaBoro, COOTBeTCTBEHHO, MOyWapHit 
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'“MeXaHH3Ma JCHCTBHSA CHMMaTHYeCKOrO HepBa Ha 991: Hapany u NapasmeibHO 
€ BJIMAHHEM Ha PeTHKYJIAPHY!O POpMallHIO CHMNATHYeCKHH HEPB OKasbIBaeT WHd- 
y3HOe aKTHBUPYIOMee BIIMAHHE Ha JICKTPHYECKYIO JEATCIbHOCTb BCELO FOJIOB- 
Horo Mosra (BKJIIOUad WH PeTHKYJIAPHy!O (hopMallnto). 

__ Hesapucumo or Toro, KaKOH H3 Me€XaHH3MOB OyeT ycTaHoOBJIeH OyyuLuMu 
UCC/ICMOBAHHAMH, HECOMHEHHbIM OCTaeTCA TOT (hakT, UTO CHMMaTH4eCKaA HepB- 
= CHCT€Ma OKa3bIBaeT BJIHNAHHE Ha QICKTPHYECKYIO AKTHBHOCTb PeTHKYJIAp- 
HoH dopMalluu. Uro KacaeTcAd xapakTepa BJIMAHHA Pas paxkeHuA CHMMaTHUe- 
‘cKoro HepBa Ha QOI, To, Kak yxKe OTMeYAOCh BbILUe, NO CpaBHeHHtO C apdpekTa- 
MH, HaOsloaeMbIMH Tipu acppepeHTHbIX pa3sqpaxKeHuAX, ero addexTh! cabee 
BbIPaxKeHbI. Onn Yale HaOIOJaIUCb MPH MepBbIX pasparxKeHUAX, a OBTOPHbIe 
pa3paxkeHuA OCTaBaJINCb O6€3 3aMeTHOPO BJIMAHHA. 

Bce 9Tu oco6enHocTu atpdpeKTOB pa3paxkeHHA CHMMaTHYeCKOrO HepBa Hallo- 
| MHHAaloT JIaHHbIe MO eFO aflanTalluOHHO-TpoPuyecKOMY BJIMAHHIO Ha CKeJIeTHYIO 
/MbILUILY HW pyrue TKaHH H CucTeMbI. IlosTomy MbI BIpaBe 3aKJIOUNTb, YTO CHM- 
TlaTuuecKkaad HepBHaA CHCTeMa OKa3bIBaeT Ha PeTHKYJIAPHYy!O dopMalluto 
_ajlallTallHOHHO-Tpoduyeck oe BINAHHE TaKOrO %Ke XapakTepa, KaK ObwWIO yCTAHOB- 
meno JI. A. Op6enn (24) u ero corpyquuKamn (71%). 

B apyro cepuu onbiToB mocie MpeqBapHTeIbHOH 3alMHCH B TEYCHHE HECKOJIb- 
‘KHX J\HeH HOpMasbHOH SOOT MbI MponsBOAHIN OHO- WIM ABYXCTOPOHHee yfase- 
Hue BepXHHX WeHHbIX CHMMATHYeCKHX TaHrvineB, Mocie Yero NpOROKaH CH- 
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cTeMaTHUeCKH HaOwOaTb 3a U3MCHCHHAMU Ser sp treuenne 15 qHeH, a B OTICIb- 
HbIX, ONbITAX HW OOVIbIIe. Onpirbl WOKa3aiu, YTO ONepalluaA JECMHMMAaTH3allHH BHO- 
CHT H3MCHEHHA B 3JICKTPHUCCKYIO AKTHBHOCTb KaK KOPbI MO3sra, Tak H MOAKOp- 
Olea eu ¢ & . me a ea Wrecks a 
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Puc. 2. Bananne 9kcTHpnaluu mpaBoro BepxHero weHHOrO CHMMaTHYeCKO- 
ro y3ula Ha 3JeEKTpMuecKylO AKTHBHOCTb TOMOBHOrO Mosra. J — oO onepa- 
uuu; 2—6 — na 2, 4, 6, 11 u 15 yeHb nocue onepaluH, COOTBeETCTBCH- 
HO. OTBeeHHA Besqe aHaoruunEl. Uepta Haq OTMeTKOH BpeMeHH — OT- 
MeTKa 3BYKOBOrO pasApaxkuTea. OOosHayeHHA Te Ke, YTO_H Ha puce. | 


KOBBIX OOpasoBaHnii! (puc. 2). OOulad TeHeHunA u3sMeHeHHi DOL wanpapmeua 
B CTOPOHY YBCJIHMYCHHA KOJIMYECTBA MeJVICHHbIX BOJIH, YaCTO TAaK?Ke COMPOBO- 
*KLalOlleeCA YBEMYCHHEM UX aMIVIMTYAbI, YO, COPAaCHO CYLLECTBYIOULUM B 3VIeK- 
TPoPUsvoJOrHM BSrAaM, JOJLKHO OblTb CBA3AHO C NOABJICHHEM pa3JilMTOrO TOp- 
MOXKCHHA, YCHJIEHHE TOPMO3HEIX MpomeccoB NpH AeCHMMaTH3alHH TomOBHOrC 
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Mosr'a, KaK M3BECTHO, OblvIO HalieHO TakKxKe TeMH HCCeEMOBATeAMU, KOTOPLIe 
H3yYaIH MCATCIbHOCTh TOJOBHOFO MO3ra METOLOM yCJIOBHbIX pedeKcos (23,14). 

B OcTpbix OMbITaX u3yUalocb TakxKe BIMAHHE BBeJCHHA alpeHatuHa Ha JOT. 
Anpenanuu (B KomuyectBe 10—15 y/xr) BBogMICH B OepeHHy!O BeHy WIM COH- 
Hylo apTeputo. Bpesenne alpenamtuna, Kak MpaBMo, BbISbIBAIO aKTHBAILHIO 
SOV (puc. 3). Tak xe Kak wu NpH pasypaxennn mweiiHoro _CHMMaTHyecKkoro 


Puc. 3. Bauanne BHyTpHBeHHOrO BBeqeHHa 20 Y akpeHaMHa Ha 3/IEKTpHyeCKy!O AaKTHBHOCTb 
TrowlopHoro mosra. MomenT BBeeHHA alpeHaMHa NOKa3aH CTpemkoH. O6o3sHauenua Te Ke, YTO 
H Ha pue. | 


-HepBa, akTuBallua SOL Oniia AocraTouHO xoporo BbIpaxkena. Iloptropupie 
WMHbEKILMH YaCTO HE OKa3bIBaJIH HHKAaKOro BIMAHHA Ha SOT. 

CyMMupys Halli HaOOeHHA, CJIEMyeT OTMETHTb, YTO IPH BCeX Tpex cmo- 
co0ax HCCIeAOBaHHA MOMyYeHbI COrmacoBaHHble pe3ysbTaTbl. Pasyqpaxenne 
meHHOrO CHMMaTHYeCKOrO HepBa H BBeeHHE alpPeHaHHa B KPOBb BbISbIBaIOT 
-akTuBaluio SOL, B TOM 4NCe HM BICKTPHYECKOH AKTHBHOCTH PeTHKYyJIAPHOM 
) dopMalluu uv TalamMyca. Kak nokKa3biBaloT KpHBbIe, B yCIOBHAX Halllero cmoco- 
6a OTBCACHHA 9TA AKTHBAILMA MPOABJIACTCA B HCUC3HOBCHHH MeJVICHHbIX BOJIH H 
TIOABJICHHH Ooee NpaBUIbHOM PHTMHKH KOeOaHHH MoTeHuualoB. IIpu stom 

(mouTH 6e3 HCKJIOUCHHA) AMIMIMTYLa KONeOaHHH yMeHbilalacb. B cooTBeTcTBHH 
C STHMH JlaHHbIMM yJlayleHve CHMNaTHYeCKHX TaHlviveB, HaOOOpoT, yBeIHYHBAaJO 
-KOJIMUCCTBO ME@JWICHHbIX BOJIH HM MX aMIVINTyLy. 

TakuM oOpa30M, HalllM JaHHble He CorlacyloTca c HaOOeHHAMH Covep- 
THHCKOH u Kapamsava B OTHOUWICHHM M3MeHeHHH aMmMinTyAbl QO npu fecumna- 
TH3allHH. OHH He COBMaa1oT TaKKe C YKASAHHAMH STUX ABTOPOB OO HCUe3HOBCHHH 
S9T peakiuv Ha JKCTePOMeNTUBHbIe pasqpaxeHHA Mocle SKCTHPMallMn y KPO- 
JIMKOB CHMMaTHYeCKHX TPaHrviues. 


UuctutyT 92B0J10UWMOHHOH du3nonoruH um. HM. M. Ceuenosa Tlocrynuao 
Axajlemuu HaykK CCCP 23 1X 1958 


ILHTHPOBAHHASA = JIMTEPATYPA 


1H. W. Magoun, Physiol. Rev., 30, Ne 4, 459 (1950); Brain Mechanisms and Con- 
sciousness, Oxford, 1954. #% G. Moruzzi, Brain Mechanisms and Consciousness, Oxford, 
1954; DKypu. sBbicul. HepBH. fesat., 7, No 4, 479 (1957), *M.Bonva [let; By Diet i, 
G. Hiebel, J. Physiol., 45, 46 (1953); Electroencephalogr. Clin. Neurophysiol., 6, Ne 1, 
119 (1954). 4P. Dell, M. Bonvallet, A. Hugelin, Electroencephalogr. Clin. 
Neurophysiol., 6, Ne 4, 599 (1954). ° A. B. Ro thballer, ibid., 8, Ne 4, 603 (1956); 
9, Ne 3, 409 (1956). ® H.Nakao,H.M. Ballin, E. Gellhor n, ibid., 8, Ne 3, 413 
1956). “7A. H. Kapamau, V38n. AH ApmCCP, 10, Ne 7, 27 (1957); Ousuon. wypH. 
CCCP, 44, Ne 4, 316 (1958). *& T.H.ComnmepTuncka a, TTAH, 112, Ne 1, 167 (1957). 
9 A.M.Anekcausu, ®u3Hon. xypH.CCCP, 36, Ne 3, 283 (1950). 1 F.Pinaldi, 
H. Himwich, Arch. Neurol. and Psych., 73, Ne A887ea(1956)a tJ A Op = 
6euu, Jlekunu mo @usHosoruH HepBHolt cucrembl. M., 19388. 1 A. B. Tonxnx1x, Pycck. 
dusvou. xypx., 8, 31 (1925); 10, 85 (1927). 139, A.AcpatTsuH, Du3snoNOrHA WeHTpasIbHOu 
HepBuHoli cucrempl, M., 1953, cTp. 58. 145. B.Ilaspaos, 17-e copem. to mpoOmemam BBIC- 


wei HepBHOli AeaTembHocTH, 1956. 
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